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Anthropology
1. ARCHAEOLOGY AND IOWA LAW: THE PROBLEM POSED BY ANCIENT
BURIALS. Duane C. Anderson, Iowa City.
Iowa law does not presently provide a mechanism for the recovery of
physical and cultural information pertaining to unmarked graves disturbed by construction activities, farming, natural erosion and
other agents . Further , Indian opposition to the study of remains
from aboriginal graves is high . This paper traces the history of
events leading to the present difficulties and provides a series
of recommendations for amendments amenable to extant sections of
the Iowa code that : 1) accommodate s the core issues of concern to
contemporary Indians living in Iowa; and 2) prov i des for the recovery of physical and cultural information . The paper concludes with
an assessment of the probable i mpacts of Iowa's legal precedents
upon other states.

2. PALEOPATHOLOGY OF THE LEWIS CENTRAL SD-!OOL SITE OSSUARY .
Alton K. Fisher, Iowa City .
This archaic culture ossuary near Council Bluffs was exposed during road construction . It contained the remains of at least 23
persons a lthough the bones were fragile , badly fragmented and
mixed . Their examination was necessarily hurried by the circumstances of the operation . Age distribution ranged from slightly
less than 2 years to the 6th decade, and 17 individuals were definitely adults . Spinal lesions of arthritis were observed in 3
adults, and productive lesions suggestive of periosteitis were
present on 2 arm bones . One lumbar vertebra showed resorption or
maldevelopment of the arch. The teeth showed no evidence of dental caries , and their marked attrition was achieved early in
adult life . Extreme attrition that exposed the dental pulp to
infection was observed in one-third of the adults and these exposures were associated with root-end bone destruction in most
instances . Destruction of alveolar bone as a result of chronic
inflammation occurred in 7 adults. Dental anomalies included one
enamel pearl on a molar and one instance of fusion of upper deciduous lateral and central incisors. The most noteworthy abnormality encountered was the peculiar staining of a deciduous incisor and an incompletely formed first permanent crown suggesting
erythroblastosis fetalis in a child around 2 years of age . Cul turally, these people probably were nomadic hunters who cooked
their food by the cooking stone method.
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3. FRED H. STERNS : A PIONEER IN THE PURSUIT OF PLAINS PREHISTORY.
David Mayer Gradwohl, Ames.
Between 1911 and 1915 important archaeological field work was
conducted in the Missouri River Bluffs/Drift Hills Region by
Fred H. Sterns, a native of Omaha, Nebraska, who graduated from
Oberlin College and obtained his PhD in anthropology from Harvard
University. Sterns' work at the stratified Walker Gilmore site
resulted in the definition of the important Plains Woodland manifestation now referred to as the "Sterns Creek Culture." His
extensive excavation of earth lodges, discussed in his unpublished
doctoral dissertation, provided a primary data base for understanding the Nebraska Phase now well-known from eastern Nebraska and
southwestern Iowa. Following his brief career in professional
anthropology, Sterns spent the rest of his life as a statistician
and demographer with the American Telephone and Telegraph Company.
His impact on Prairie-Plains archaeology is not adequately
reflected in his two brief publications and the secondary citations
of his dissertation. Sterns' early work represents the efforts of
a person who was not only a pioneer in the study of Plains prehistory but, in many ways, was "ahead of his times" in terms of the
scientifically-oriented archaeology we take for granted today.

4. CORRELATION OF SOIL TYPES AND ARCHEOLOGICAL SITES IN THE UPPER
IOWA DRAINAGE BASIN, NORTHEAST IOWA. John P. Tandarich, Iowa City,
Dean M. Thompson, Decorah, Luis S. Moscoso, Iowa City and Anton Till,
Fairfield .
Soil Conservation Service soil surveys and Iowa-2 soil interpretation sheets are an untapped source of environmental data available
to the archeologist in the planning of cultural resource management
strategies . However, research in this vital area is still in its
infancy. This paper directs attention to correlations of soil characteristics and sites of determined cultural affiliations in the
Upper Iowa River Basin of Allamakee and Winneshiek Counties, Iowa.
The authors believe that the significance of these correlations
lies in their potential use as site locational predictors.

5. ARCHAEOLOGICAL RESEARCH I N TH E GLENWOOD LOCALITY:
PERSPECTIVES . La r r y J . Zi mmer man, Ver milli on , S . D.

CHANGI NG

Duane Ande r s on 's t hree-peri od s che me f or t he deve l opment of Iowa
a r chae ol ogy i s use d t o pro vi de pe r s pective on ne ar ly 100 ye a rs
of re se ar ch in t he Gle nwood l ocality of Mi l l s Count y , Io wa . Since
th e e arly exp l or a ti ons of Proudfit a nd De an in the 1880 1 s , the
natur e of arch ae ol ogica l exp l anati on ha s s hif te d fr om the s i mple

s

de s cription of the Pioneer Period to the development of a taxono mic
s t a tu s f or the loc a lity of the Keyes -Orr Pe riod and culminating
in the Contempor ary Period with atte mp t s a t re construct ion of
l oca li t y cul ture history , l ife ways , and processes . A nu mbe r of
ke y i s sues are raised that pr ovide foci for further re search in the
loc a lity . These include extra l ocality conta cts with other Central
Plains tr adition locali tie s , contact with other conte mporary
cultur e s , a nd the eventua l disappeara nce of Central Plains tradition
people s fro m the loc a lity .

6. ARCHAEOLOGICAL INVESTIGATIONS IN THE PROPOSED AREA OF THE
OTTUMWA GENERATING STATION, CHILLICOTHE, IOWA. R. G. Slattery,
Davenport.
The archaeological testing of fourteen sites of historic and prehistoric human activity were investigated using a minimum of personnel with assistance of heavy equipment. The methodology employed
here is quick, efficient and economical. The investigations resulted in recommendations for further, more precise archaeological
techniques to be applied to four of the fourteen original areas and
preservation of a fifth. Nine previously suspected areas of archaeological interest were released for construction activities without
further restraint.

7. THE KEYSTONE SITE: A MULTI-COMPONENT ROCK SHELTER IN EASTERN
IOWA. Derrick J. Marcucci, Regina Rabinovich, and Emilie Lawrence,
Iowa City, Iowa.
The Keystone Site (13JK23), located in Jackson County, Iowa, is a
multi-component rock shelter excavated by members of the Charles R.
Keyes Chapter of the Iowa Archeological Society during the fall of
1975. This paper presents a summary of work completed to date and
a description of materials recovered. Early, Middle and Late Woodland occupation were in evidence in the upper levels of the six
foot cultural deposit, while projectile points tenatively identified
as Archaic were recovered from the lower levels of the excavation.
The evidence presented indicates that the site was occupied sporadically for perhaps 4,000 years.
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8. SOME NOTES ON A CUT AND PERFORATED HUMAN MANDIBLE FROM THE
QUANDAHL ROCKSHELTER IN WINNESHIEK COUNTY, IOWA. R. Clark
Mallam, Decorah.
The Quandahl Rockshelter (13WH35), located in northeastern
Winneshiek County, Iowa, has yielded a variety of Middle Woodland
and Late Woodland artifacts . Although entirely vandalized during
the first half of the twentieth century its cultural history has
been partially reconstructed through examination of various
amateur collections . One artifact of particular cultural
significance is a cut and perforated human mandible . Artifacts of
this type are extremely rare in North American prehistory and occur
primarily in Illinois, Indiana and Ohio . While these art i facts are
generally associated with Hopewellian societies it is difficult to
make a similar assignment for the Quandahl artifact owing to the
overall destruction of the site's cultural contents.
It seems
probable that the mandible may have functioned as either a trophy/
status symbol or as part of a shaman ' s medicine kit .

Botany
1

TAE).

STRUCTURE AND FUNCTION OF THE OIL GLANDS OF ROSMARINUS (LABIAMark. W. Boyce, Moorhead, MN.

Multicellular, bulbous glands occur predominately on the abaxial
surface of the elon gate l eaf. The gland cons i sts of a raised pad
of cells (usually ei ght). These cells begin producing the characteristic, aromatic oils during leaf enlargement. The cuticle of
these cells becomes distended due to accumulation of the oils.
Rubbing or scraping of the leaf causes the rupture of the distended
cuticle, release of t he oils and producti on of t he characteristic
aroma.
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2. ANATOMY, AND DISTRIBUTION AMONG SPECIES, OF EXTRAFLORAL NECTARIES AND OTHER EMERGENCES IN TOFIELDIA (LILIACEAE). Nels R.
Lersteni< and John D. Curtis, Ames.
Tofieldia consists of about 20 species of perennial herbs widely
distributed in north temperate regions, extending into the arctic
and south into mountains of South America . Examination of the seapose inflorescence on herbarium specimens of 22 species showed that
16 were glabrous, 2 had small straplike emergences, and. 4 had small
spherical to conical emergences . These were interpreted to be extrafloral nectaries, based on study of living plants of I· glutinosa . The nectaries become more trichome-like on the distal part of
the scape and on flower pedicels . Representative living and herbarium material was studied using paraffin technique and scanning electron microscopy. Vascular tissue is not associated with emergences
or nectaries . Nectaries consist of small, densely-staining, isodiametric cells opening to the surface via a small pore which appears
to be merely where one or two epidermal cells have failed to form.
Nectaries with this form appear different from nectaries described
in other plants .

IOWA MYCOLOGICAL NOTES.
3
Ames .

Lois H. Tiffany;, and George Knaphus,

Four fleshy fungi not previously reported from Iowa were collected
during a field trip to Yellow River State Forest on September 27,
1975. They are: Lactarius deliciosus (L. ex Fr.) Gray, Suillus
grevillei (Kl. Sing.), Suillus subluteus (Peck) Snell, and Laccaria
amethystina (Bolt. ex Hooker) Murr. Basidiocarps of the first three
species were grouped in the vicinity of various conifer plantings
and possibly are species that are mycorrhizal associates with the
particular tree species.

4
MYCOFLORA OF A TURKEY CONFINEMENT BROODER HOUSE.
Pinello*,John L. Richard, and Lois H. Tiffany, Ames.

Christine B.

The fungal flora of the air of a turkey brooder barn near Ellsworth,
Iowa was determined from samples taken every two weeks for twenty
weeks . At each sampling time, three locations at three heights
within the barn were sampled . Bedding samples were also collected
at each date and the fungal flora assayed. At some sampling dates
both sick and well birds were autopsied . The genera Penicillium,
Aspergillus, Scopulariopsis, Petreilla, and Paecilomyces were the
most common fungi represented in the seventy-six species isolated .
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5. POISONING BY WHITE SNAKEROOT ( EUPATORiill1 RUGOSill1) .
John McCabe, Dubuque
Historical account of the discovery of the plant responsible for the diseases trembles in livestock and milksickness in humans and the attempts to isolate its toxic
properties. Possible geographic differences in toxicity
were investigated.

6. TREE GROWTH RATES ON DREDGE DISPOSAL AREAS IN POOL 13,
MISSISSIPPI RIVER. Edward T, Cawley, Dubuque ,
The effect of dredge disposal on the growth of silver
maple, Acer saccharinum was investigated in a bottomland
area oftne Mississippi river in pool 13, south of
Bellevue, Iowa. Increment cores from 20 silver maple
trees were used to compare growth rates in two stands, one
which was covered with 2.5 feet of dredge material in 1962.
Growth was compared over the last 24 years; both before
and after the 1962 dredging, and between the dredge disposal area and the undisturbed area. Analysis of variance
of the data indicated a significant difference between the
stands, and a significant inhibition of growth in the
dredged stand following deposition of materials in 1962.
However it would seem that the effect of dredge deposition is not great enough to completely offset the
multi-factor effect of the riverbottom environment on the
growth of trees.

7. Germination of Anlorpha canescens.
Lewis Churbuck* and Daryl Smith, Cedar Falls
Effects of temperature upon germination of the prairie forb,
Anlorpha canescens Pursh (lead plant), were studied under controlled conditions. Responses at various temperatures were
examined to determine the most rapid, regular and complete germination. There was no significant difference between 16 and 37 C
in total number of seeds germinating. Seeds at temperatures of
27-37 C germinated significantly more rapidly than those at
16 and 21 C. Germination at 21 C was reduced after pre-treatment
at 5 and 10 C. In addition, effects of longevity of storage,
depth of planting and fruit coat on germination were examined.
*Fayette
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8
UNI Biological Preserves I
Daryl Smith, Cedar Falls

A description of the project involving reconstruction of native
habitats at the University of Northern Iowa. Plans for the 60 acre
on-campus system will be presented. Illustrations and discussion
will highlight such areas as the Tall Grass Prairie, Prairie Public
Exhibit and Lowland Forest Public Exhibit which have been
developed to a greater extent.

9. A DESCRIPTION OF NORTHERN WHITE CEDAR SWAMPS AND
CURRENT MANAGEMENT QUESTIONS. Thomas J. Blewett, Madison,
Wisconsin.
Conifer swamps may be distinguished from conifer bogs on
the basis of species composition, nature of the soil, and soil
water conditions. The conifer swamp has historically been a
prime winter feeding area for white-tailed deer, but changes
in upland forest and a reduction in conifer swamp areas due to
lumbering activities have caused substantial deterioration of
conifer swamps in Wisconsin. The need for a better understanding of deer in conifer swamps and the lack of ecological studies
of black ash and its relation to conifer swamps have raised
important management questions for the future of conifer swamps.

10. PETRIFIED PTERIDOSPERM OVULES AND LEPIDODENDRALEAN REMAINS FROM
Tl•I UPPER MISSISSIPPIAN OF ARKANSAS. Gene Mapes* and J. T.
Sc1,abilion, Iowa City.
Collections from the Upper Mississippian (Chester Series) of
Arkansas have provided specimens of three types of pteridosperm
ovules. Specimens of Rhynchosperma quinni from the Lower Fayetteville Formation of northwest Arkansas and Pachytesta olivaeformis
from the Imo Formation of north central Arkansas were studied using
scanning electron microscopy to reveal details of the sarcotesta and
sclerotesta. A single specimen of a Stephanospermum-like ovule from
the Lower Fayetteville Formation of northwest Arkansas is also under
study. This specimen appears to represent an early ontogenetic
stage with a thick nucellus containing a tracheal mantle extending
to near the nucellar beak. The nucellar beak contains a pronounced
central column. A portion of a Lepidocarpon cone from the Lower
Fayetteville Formation of north central Arkansas and a Lepidodendron
branch from the Imo Formation of north central Arkansas are also
under study. The cone appears assignable to Lepidocarpon lomaxi
(Scott) Balbach and contains well-preserved gametophyte tissue.
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11. NEUROPTERIS AND LINOPTERIS PINNULES FROM AN IOWA COAL BALL.
Mary Ann Reihman* and J. T. Schabilion, Iowa City.
Pinnules of Neuropteris, a pteridosperm foliage type, have been
found in a coal ball collected by F. 0. Thompson from the Schuler
Mine in south central Iowa. In association with the Neuropteris
pinnules were pinnules of Linopteris muensteri Eichwald. Both leaf
types were studied first by splitting the coal ball to reveal the
pinnules' external morphology. This allowed correlation of the
pinnules with compression specimens. The internal anatomy of the
pinnules was studied using cellulose acetate peels. Also, macerated
cuticles of the two foliage types were examined using both light
microscopy and scanning electron microscopy. The two pinnule types
resemble each other in general size and shape, presence of hydathodelike structures and occurrence of sunken, closely-spaced stomata on
the lower epidermis. The Neuropteris and Linopteris pinnules differ
markedly in the appearance of the upper epidermal cells. Those of
Linopteris are nearly rectangular while those of Neuropteris have
extremely wavy margins.

12. PHOTOSYNTHESIS IN c 4 PLANT TISSUE CULTURES: SIGNIFICANCE OF
KRANZ ANATOMY TO OPERATION OF THE C4 PATHWAY. Robert A. Kennedy,
Iowa City.
Photorespiration and 14co2 labeling studies have been conducted on
tissue cultures of the C4 plant Portulaca oleracea L. As in whole
leaves, four-carbon acids are the most heavily labeled primary
photosynthetic products during the first few seconds of exposure to
14co2. Alanine also accounts for a large percentage of the total
14c assimilated by these tissues. In pulse-chase experiments, 14clabel in these compounds decreases, while that in products of the
C3 cycle increases. C4 plant tissue cultures also appear to have
photorespiratory activities like whole leaves. 14COz evolution in
the light is no greater than that given off in the dark, and is
unaffected by either a nitrogen or oxygen atmosphere. In addition,
the actual amount of photorespired 14COz is about one-fourth that
of a C3 plant tissue culture. It appears that no causal relationship exists between C4-kranz anatomy and operation of the C4 pathway
since totally undifferentiated C4 plant tissue cultures have photosynthetic and photorespiratory characteristics identical to those
of whole C4 plant leaves.

II

13. RELATIONSHIP BETWEEN PRIMARY PHOTOSYNTHETIC PRODUCTS, PHOTORESPIRATION AND STAGE OF LEAF DEVELOPMENT IN ZEA MAYS. Larry E.
Williams•and Robert A. Kennedy, Iowa City
----Primary photosynthetic products were determined for three stages
of leaf development in Zea mays. After leaf discs are exposed to
14co2 for ten seconds, the percentage of label in the four-carbon
acids, malate and aspartate, is greater than 60% of the total
14COz incorporated by mature and young tissue. The percentage of
C4 acids in senescent tissue for the same time period is less than
40 % of the total. An increase in early products of the c 3 cycle
and labeling of succinate accompany the decrease of c 4 acids in
senescent tissue. A 14co 2 assay was also used to determine
photorespiratory activities for these three stages of development.
Young and mature tissue both had a light to dark 14COz ratio of
less than 1.0, thus indicating a C4-level of photorespiration.
Senescent leaf tissue had a light to dark ratio of 4.0, a typical
ratio for C3 plants. The assay was also carried out under an
atmosphere of 100 % oxygen and an atmosphere of 100% nitrogen with
results being consistent with the above. The data indicates a
shift in the relative contribution of the C3 and C4 pathway
during leaf ontogeny of Zea mays.

14.

tViVISI O''. S TO T >[E PI' EiUDOP'.{YTE FLOHA OF IO ,vA,

J ame s ·r. Peck , Ames.
Th e most r ecent pt eridoph vte flora of Iowa was published
2 5 years a ~o . A literature survey indicate d the exis tence of ad d itional count y records and species new to the
state . Af ter inspection of herbari a collect i ons, a
checklist with c o~nty occurrence data was prepared . f he
f lora con s i sts of 56 species and 3 hybr i ds , including 7
ho rs etai l s + 2 hybrids , 5 clubmos ses , 2 spikemosses ,
1 qui l lwort , a nd 41 f erns + 1 hybrid , Co mpa ri sons with
nei ~h bori n "; s t a t e pter i dophyte f loras we r e made , wh i le
t axa and coun ties needing fu rt h er study were sugg este d .
Us i n ~ records from a c e ntu r y of f l oristic study , the
occurrence of 9 species wa s rated as common ( 40+ county
rec ords) , 7 species as fre quent ( 21 - 39) , 21 species as
r ar e ( 6 - 2 0 ) , 16 sp e c ies a s endan ~eced (1- 5) , and J
species as poss i bly ext irpated , Such cumu l a tive records
ma y overestimate t'le p rese nt oc c u rr ence of rare and
endan o: e r ed s pe ci es , since ma ny olcl col l ect i n'; localities
no l ono:er ex i st , ~ hus , the estimate that 70 ; of the
I owa nt e ri dophyt e f l ora is rare , endan~ ered , or poss i b l y
extirpated see ms to 1ie warranted .
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15.
RARE VASCULAR PLANTS OF IOWA: NEW SPECIES RECORDS.
Lawrence J. Eilers*, Cedar Falls, and Dean M. Roosa, Des Moines.
Twenty four species of vascular plants have been discovered for the
first time in Iowa in recent decades. They are: (Equisetaceae)
Eguisetum scirpoides Michx.; (Araceae) Peltandra virginica (L.)
Schott.; (Cyoeraceae) Carex abdita Bickn., Carex backii Boott,
Carex douglasii Boott, Carex foenea Willd., Carex leptale~ Wahl.,
Carex media R. Br., Carex saximontana Macken~Ponteder,aceae)
Heferantfiera renifonnis R. & P.; (Asclepiadaceae) Ascepias auriculata (Engelm.) Holz.; (Caprifoliaceae) Symphoricarpus albus
1[773lake; (Chenopodiaceae) Corispermum hyssopifolium L.;
(Cistaceae) Lechea intennedia Leggett, Lechea racemulosa Michx.;
(Compositae)Ji:iiibrosia bidentata Michx . , Kri ia dandelion (L.)
Nutt., Senecio glabellus Pair.; (Cornaceae Cornus canadensis L.;
(Lythraceae) Decodon verticillatus (L.) Ell .;7Rari°unculaceae)
Thalictrum revolutum DC.; (Rosaceae) Rosa acicularis Lindl .;
(Saxifragaceae) Ribes hirtellum Michx.; and (Scrophulariaceae)
Penstemon cobaea Nutt. An annotated discussion of each species
is include-ct-.- -

1

16. BRYOPHYTES FROM CERTAIN AREAS OF SOUTHERN NORTHWEST TERRITORY,
CANADA. Richard W. Coleman, Fayette.
Amblystegium serpens, Aulocomnium palustre, fl. turgidum, Barbula
unguiculata, Brachythecium albicans, Bryoerythrophyllum
recurvirostrum, Bryum argenteum, ~- inclinatum, ~- inclinatum
synoicous, ~- muehlenbeckii, ~- pseudotriguetrum, Bryum~-,
Campylium stellatum, Ceratodon purpureus, f. purpureus var.
dimorphus, Dicranella grevilleana, Q. heteromalla, Q. schreberiana
var. robusta, Dicranum elongatum, Q. undulatum, Distichium
capillaceum, Q. inclinatum, Ditrichum flexicaule, Drepanocladus
aduncus, Q. uncinatus, Encalypta, Eurhynchium pulchellum, Funaria
hygrometrica, Hygroamblystegium tenax, Hylocomium splendens, ~ypnum
lindbergii, Leptobryum pyrifonne, Leptodictyum r,parium, Mees,a
uliginosa, Mnium rugicum, Myurella julacea, Pleurozium schreberi,
Pohlia nutans, f.. wahlenbergii, Polytrichum juniperinum, f..
piliferum, Ptilidium ciliare, Pylaisiella polyantha, P. selwynii,
and Tomenthypnum n1tens were studied from this genera1 biological
survey of certain areas of southern Northwest Territory. Transects
were photographed and the soil was analyzed for texture, pH, nutrients and humus standard number. fl. turgidum, Q. elongatum and Q.
undulatum were found in sandy to silty organic matter with a 4.8 pH.
B. muehlenbeckii was seen on rocks at a river's edge. C. stellatum
was especially associated with moist substrates. Dr. Robert R.
Ireland, National Museum of Canada, identified these bryophytes.
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17. SOME SILICA SCALED CHRYSOPHYTES FROM IOWA.
Wee* and John D. Dodd, Ames.

James

Identifications and classification of silica- scaled
chrysophytes depend largely on information obtained
through electron microscopy and the possibility of relating this information to light microscopy for use in
routine field investigations became the basis of this
research. Living material is first fixed in place on
cover slips by evaporation. Heating to 500 C then
destroys the protoplasm and mounting in Hyrax creates
a permanent slide in which many details of the siliceous scales and bristles are observable with phase
contrast microscopy . Comparisons with drawings of
these structures made from SEM and TEM illustrations
make identifications possible in most cases . Several
taxa in this group found in Iowa are discussed.

18. DIATOMS FROM AN IOWA SAND PRAIRIE.
Carbondale, Illinois.

John J. Dodd,

Diatoms from a sand prairie in the approximate center of
Iowa (Blackhawk County) were collected on six occasions
during the summer of 1971, primarily from a wet swale.
Samples were taken from Sphagnum po lst ers, Polytrichum
polsters, and a marsh area at the swale bottom. Total
hardness ranged from 10-40 ppm and pH from 5.8 to 6.7,
indicating softwater conditions. Other parameters
measured included orthophosphate, sulfate, silicon,
and total iron. The diatom assemblage included 82 taxa in
20 genera. Of thes e, 14 that are common in various
Iowa habitats accounted for 70% of the total counted
and approximately half of the taxa encountered occurred
in all 3 sites. Somewhat surprisingly, the diatom
assemblage did not closely resemble that reported elsewhere for a Sphagnum bog in northeast Iowa.

19
INDIJCTION OF ANTHERIDIA IN THE GEMl'IIFEROUS FERN, VITTARIA
LINEATA, Virrinia Emigh* and Donald Farrar, Ames.
Many fern gametophytes form antheridia in response to a hormone.
Young garnetoohytes are responsive to the hormone, but become
insensitive as they reach the ap,e at which they, themselves, begin
to produce it. The nature of this chemical system was investigated
in Vittaria lineata, a fern whose gametophytes exist as long-lived
clones. In such plants, the hormone system would presumably result
in the establishment of populations consisting only of old
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gametophytes insensitive to antheridial induction. However, the
production of gernmae in this genus offers a possible means of
continually providin g inducible tissue.
In culture, mature
gametophytes are observed not to form antheridia, thou ph antheridia
are often present on g emmae. Culture of gemmae in proxi mity to
mature gametophytes demonstrated that the gametophytes do secrete
a substance which induces antheridia to form on the gernmae. It
was a:s~ fou~d that ~e mm a: form a~ShPridia when grown on medium
containing g1bberell1c acid (SxlO r r/ml). The results su gg est
that Vittaria lineata gametophytes do, indeed, have an antheridiuminducing s y stem si milar to that found in other ferns, and that t he
gemmae are active in the sexual reproduction of otherwise unisexual
Clone So

20
P:mL IMIN AR:.' ANA'i'O .,, I CAL IfN t: S'l' IGA J'I O\J OF SA,,1AilAS ,
PARTI CULAi1LY OF' I O/A f.1AP L E S . Carol J . Peck , Ame s .
S amar as a r e f ru i ts t y pical ly descri b e d as sin g le - s ee d e d ,
wing ed achenes . T he y are f o u nd i n a nu mb e r of a n g i o spe r m f ami li es ,
I n spite of thei r i n d e p end en t p hy lo g enetic o ri g i ns Goet he , i n his f o li ar t hco r v , i nter p r ete d all samaras as modified l eaves . There has no t
been, however , an y d oc u mentati on of th i s by a~a t omical
inves ti g at i on , Pre l iMinar y st udy of sama r as of several
n at i ve and cu l tivat e d ge n era th r oug h cl e arin g s , paraf f i n
se ct ion s, mac e r a tions a nd su r f ace impr essi ons r e vea l ed
s ome i nte r est i n g s i mil a r it i e s to , and d i f f erences f r om ,
t yp i c al le a f structu r e , In some spec ies, e . g . b lac k
maple ( Ac er ni gru m) , sama r as g ro w t o f ul l si ze ear l y
a nd remai n on the t r e e as g r e e n st r uct ur es t o the end of
t he g r owing seas on .
Th e s ama ra wi n g appear s l eaf like ,
a n d int erna ll y th e re are a l so some ana t om ical si mil a riti e s.
Di ff erenc e s i n clud e i n v e rt ed vascu l a r bund l es
and sinuous, elong a t e scl e re n c h y ma-l i ke ce ll s whi c h
transverse t he mo stl y e mpty central mes oph y ll ar e a.
Similarities and di ff erenc e s t o fo liar stru ctur e will be
disc u ssed in more d et ail,
21.
CRYSTAL IDIOBLASTS COMPOSING THE PHOTOSYNTHETIC PALISADE LAYER
IN PEPEROMIA LEAVES. Harry T. Horner, Jr., Ames.
Leaves of eight species of Peperomia have been examined and shown to
contain an adaxial multiple epidermis.
Just below this there occurs
a distinctive single palisade layer consisting of crystal idioblasts.
Each idioblast contains one prominent calcium oxalate druse cry stal
and numerous chloroplasts. The crystal resides within the large
central vacuole.
Lens-shaped chloroplasts surround the cr y sta l in
the peripheral cytoplasm. Grana in these plastids are quit e large
and are usually oriented perpendicular to ima g inary radii drawn from
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the center of the crystal. In some instances, the plastids display
characteristic extensions. Both mitochondria and microbodies are
commonly associated with the palisade chloroplasts; their abundance
here is in contrast to their paucity in other leaf cell types. The
spongy parenchyma, between the idioblastic palisade layer and abaxial epidermis, contains large amyloplasts with varying amounts of
starch; the greatest amount occurs near the palisade layer and the
least amount near the abaxial epidermis . Leaf veins are adjacent to
and immediately beneath the idioblastic palisade layer . Polarized
lignt and histochemical staining for carbohydrates, proteins, and
nucleic acids also clearly distinguish the palisade layer from all
other leaf cells. The unique association of druse crystals with
this photosynthetic layer raises some interesting questions about
the role(s) crystals play within this special layer and various
other plant tissues.

22.
THE INITIATION AND EARLY DEVELOPMENT OF THE OVULES OF ORNITHOGALUM . Varien R. Tilton* and Harry T. Horner, Jr., Ames.
Ovule init iation occurs in an acropetal sequence along the lateral
margins nf the carpels prior to locule formation and the completion
of carpel fusion. As the archesporial cell differentiates, it enlarges and assumes a characteristic pyraform-like shape. The ovules
are crassinucellate with the archespore lying two,and sometimes
three, cell layers deep. Concurrent with archespore differentiation
is the initiation of the inner integument near the base of the ovule,
and the beginning of stylar growth as well as the differentiation of
stigmal papillae. With continued development the archesporial cell
enlarges, its cytoplasm becomes vacuolate, and its nucleus enlarges
greatly. Staining for proteins and nucleic acids at this time is
intense throughout each ovule, but starch is yet absent. At megaspore mother cell maturity, the outer integument has been initiated,
and the funiculus has begun to elongate. Meiosis ensues, and by the
completion of megasporogenesis, the functional megaspore fills the
space formerly occupied by its mother cell .
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Cell Biology
1. ELECTRON MICROPROBE LOCALIZATION OF CALCIUM IN FROG SKIN.
Mary Jo Ingram* and F. Duane Ingram, Iowa City.

A region high in Ca and P has been localized in the skin of Rana
Pipiens anct Rana Catesbiana using an electron microprobe. T~
layer, locatedbetween the stratum laxum and the stratum compactum,
is about 50 µmin width. Calcium and phosphorus concentrations
are variable, ranging from about 4 to 6 M/Kg for calcium and with a
Ca:P ratio similar to hydroxyapatite. The scanning electron
microscope reveals a granular area variable in width and interspersed with what appears to be collagen fibers.

2. THE EFFEX::T OF ICNS CN THYROID ADENYLATE CYCLASE l\CTIVITY IN

NORMAL AND GOITIDJS RATS. 0. Habhab*, R. Bhalla, M. Spalding, D.
Granner, D. Francis=, and N. Halrni, Io.va City.
Using 2rrM ATP as substrate, the effect of varying concentrations of
Mg++, Mn++, ea++, and P- on the adenylate cyclase (AC) activity of
thyroid tissue from nonnal and goitrous (propylthiouracil-treated)
rats was evaluated. As [Mg ++] was increased from 1 to 16 rrM, the N:.
activity in the =ntrol group increased steadily, reaching an overall 4.7-fold increase in activity. 'Ihe goitrous group sho.ved a
nore rapid ascent, achieving an overall 7-fold increase in activity
at 12 rrM Mg++, the point of greatest increase above =ntrol values.
When Mn++ was substituted for Mg++ there was no difference b e ~
the goitrous and =ntrol groups, both showing an N:. activity 2-3
tines higher at low Mn++ =ncentrations than at similar Mg++ =ncentrations. With ATP:Mg++ as substrate, fluoride stimulated N:.
in both =ntrol and goitrous thyroids, again with no significant
difference in activity b e ~ these~ groups. ca++ inhibited
N:. activity equally in both =ntrol and goitrous thyroids (Ki about
0.4 rrM). 'Ihese studies suggest a qualitative difference in
thyroidal aden~ate cyclase activity in goitrous animals with
respect to [Mg l, but not with respect to the other ions studied.

3. ALTERED CALCIUM REGUIATICN IN BUX)D VESSELS OF DCCA-HYPERl'EN-

SIVE RATS.
Iowa City.

T. Alan Twietrreyer,* R.C. Bhalla, and Jerry Maynard,

'Ihe availability of calcium (Ca) to the =ntractile rrechanism of
the vascular snooth muscle cell is regulated by one or both of the
follo.ving; (a) cellular pe:rrreability to extracellular Ca, and (bl
storage and release of Ca from intracellular structures. Using
the lanthanum rrethod for rreasuring 45ea entry into vascular snooth
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nruscle cells , we found that the aortic strips of r:xx:A hypertensive
rats accumulated rrore 45 ea than normal controls at all incubation
intervals studied (5 , 10 , 20 , and 30 minutes), with significant
differences (P<.05) observed at 10 and 20 minutes . Ca uptake by
the microsomal fraction of hypertensive animals was lower than
controls (P< . 05) at all incubation intervals (5, 10, and 15 minutes) . These defects in rrerrbrane permeability and intracellular
Ca regulation may lead to an increased cytoplasmic Ca level which
may contribute to the altered vascular tone in r:xx:A-hypertensive
rats. (Supported by NIH Grant HL14388 and a Grant-In-Aid from the
ICMa Heart Association) .

4 "ACIDOPHILIC" PITUITARY TUMORS . A RE-APPRAISAL WITH DIFFERENTIAL STAINING AND IMMUNOCYTOCHEMISTRY . T. Duello, B. S.* and N. S .
Halmi, M.D., Iowa City.
A series of 28 pituitary adenomas classified as acidophilic on the
basis of PAS-light green-orange G was re-examined and further differentiated with both the Brookes technique and the unlabeled antibody peroxidase-antiperoxidase method . Brookes technique demonstrated three groups: those staining a) non-specifically bluish-gray (13/
21); b) orange with orange G (3/21); and c) red with carmoisine (5/
21) . When nearby sections were immunostained the same three groups
were a) negative (7/13) or reactive for prolactin (PRL) (6/13); b)
reactive for growth hormone (GH) (3/3); and c) reactive for PRL (5/5) .
Some of this tissue was destained and immunostained after original
staining as far back as 1967. Primary antibodies used were NIAMDD
monkey anti-rat GH (1:200) and rabbit anti-rat PRL (1:100). Specificity controls consisting of 1) the use of normal monkey or rabbit
serum and 2) absorption with GH or PRL (50 µg/ml) were employed
whenever possible. Immunoreactive GH granules in adenoma cells
were usually randomly arranged while PRL granules were often concentrated along one nuclear pole. This study thus demonstrated the
heterogeneity of "acidophil" adenomas when advanced tinctorial and
immunocytochemical techniques are used.
5 THE MARINE PHYTOFLAGELLATE, HYMENOMONAS CARTERAE, AS A MODEL
SYSTEM FOR EUKARYOTIC CELL WALL FORMATION. David C. Flesch* and
Darryl! E. Outka, Ames.
The in vivo and in vitro assembly of a eukaryotic cell wall system
was studied usinglight and electron (STEM) microscope techniques in
conjunction with various chemical and enzymic treatments. Hymenomonas has been shown to possess an outer covering of golgi-derived
scales (coccoliths) with two main components - -a cellulosic base
(Kuratana, 1974, M.S. Thesis, I.S . U. ) and a calcium carbonate-containing rim (Outka & Williams, 1971, J. Protozool. 18:285). Using
Nomarski optics to count the coccoliths on the cells' surfaces, a
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coccolithogenic rate was determined for living cells recovering from
decalcification at an acid pH or with EDTA or from removal of the
cell wall by pronase. The kinetics of reformation were 3.2, 2.5, and
1.1 coccoliths/hour, respectively. EM studies of EDTA-treated cells
revealed the presence of old coccolith bases even during coccolithogenesis. Pronase did not affect the coccolith structure but it
acted instead on some unknown wall component to completely remove the
cell wall . In addition, isolated cell wall preparations were subjected to LiCl treatment which resulted in partial dissociation of
the cell wall. When the dissociated and undissociated components
were dialyzed together against water, the wall components selfassembled into partial walls without coccoliths. These investigations indicated a requirement for membrane-associated assembly
followed by self-assembly in the formation of a cell wall.

6. ULTRASTRUCTURAL LOCALIZATION OF BOVINE THYROID PEROXIDASE.
E. S. Chapman* and J. R. Scranton, Iowa City.
The endogenous peroxidase of the thyroid appears to be responsible
for the oxidation of iodide and the subsequent iodination of thyroglobulin and coupling of iodotyrosine residues to form the thyroid
hormones. The ultrastructural distribution of peroxidase activity,
detected cytochemically , was examined in bovine thyroid follicular
cells . Following immersion fixation of small blocks of tissue,
100µ sections were placed in a preoxidation medium according to the
method of Tice and Wollman before being incubated in the medium
containing the peroxidase substrate, 3,3'-diaminobenzidine. The
slices were osmicated and processed for electron microscopy; they
were examined either unstained or with a short exposure to uranyl
acetate. Localization of peroxidase in certain membranous
structures and the implications of such localization are discussed.

7. CYCLIC AMP-DEPENDENT MEMBRANE PHOSPHORYIATICN: A Pa3SIBLE MECHANISM FDR THE CDNI'IDL OF MICIDSCl>lAL CALCIUM TRANSPORT IN VASCUI.AR
SMXJ.I'H MUSCLE.
R.C. Webb, T.A. Brock*, R.C. Bhalla, Ia..Ja City.
The role of cyclic AMP in the control of microsomal calcium ion (ca)
transport was studied in microsones prepared frcm rat aortae by the
method of Fitzpatrick et al. (Science 176:305,1972). Intrinsic cyclic
AMP-dependent protein kinase activity was determined by 3Zp inrorporation frcm y- 32P-ATP and ca uptake was measured in a standard incubation mixture rontaining: 45ca, KCl, ATP, .Mgelz, Tris-HCL,oxalate,
and NaN3. Aortic microsomes rontained protein kinase activity that
phosphorylated serine and threonine residues in a microsomal protein
=-rponent. The initial rates of ca-activated ATPase, ca uptake, and
incorporation of 3Zp into microsomal vesicles ~re increased 1 or 2
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tirres follaiving 10 min. preincubation with protein kinase and/or 1
µM cyclic AMP. Stinulation of phosphorylation and ca uptake by the
microsorres was dependent on the concentrations of cyclic AMP, microsorral rrerrbrane protein, and protein kinase. Maximal stimulation was
seen at 1 µM cyclic AMP with .1 mg/ml protein kinase and 80-120 µg
protein/ml. Intrinsic phosphoprotein phosphotase activity of the
microsanal rrerrbranes resulted in rapid dephosphorylation. We conclude that the presence of a reversible phosphorylation of microsorral rrerrbranes may be an imrortant rrechanism for regulation of
microsomal ca transport by cyclic AMP; thereby affecting activation
of srrooth muscle. (Supported by NIH Grants HL14388, CM00148, and
a Grant-In-Aid from the Iowa Heart Association.)

8. ULTRASTRIJCIURAL UX'ALIZATICN OF CALCIUM IN VASaJI.AR SMXYI'H

MUSCLE. T. Brock*,J.Maynard, R.C. Webb, and R.C. Bhalla,Ia,;a City.
It is no,; accepted that calcium ions(ca 2+) play the major role in
the regulation of vascular srrooth muscle (VSM) tone. We have derronstrated, using the lanthanum rrethod for rreasuring 45ca entry into
VSM cells, that aortic strips of spontaneously hypertensive rats
(SHR) accumulate significantly nore 45ea(P<.05) than control rats,
even in the presence of the vasoconstrictor agents KCl and prostaglandin F2 . This suggests an altered ea2+ rretabolism in VSM fran
SHR. Therefore it seems imrortant to investigate the subcellular
organelles which may regulate the free cytoplasmic ea2+ levels in
VSM. Using potassium pyroantinonate as a ca2+ precipitating agent
(Klein et al. ,J Histochem Cytochem 20:65, 1972) and folla,;ing the
proceduresoutlined by Debbas et al. (Anat Rec 182:477, 1975), we
have identified organelles thatmay regulate intracellular ca2+
levels. Electron microscopic examination has revealed well-localized
deposits of pyroantinonate precipitate in mitochondria, sarcoplasmic
reticulum, caveolae(surface vesicles), and the plasma rrerrbrane.
These data suggest that these organelles may play an imrortant role
in the regulation of ea2+ availability to the contractile rrechanism
of VSM. (Supported by NIH Grant HL14388 and a grant-in-aid from the
Iowa Heart Association.)

9. SALMONELLA ISOLATION IN FRESH-WATER. Edward T .
Ca ,, "ey and Marlene Ann Schlemme'°', Dubuque.
The purpose of this study was twofold:
1) to develop an
isolation technique for Salmonella in fresh-water, 2) to
obtain Salmonella concentrations at specific sites in the
Mississippi River.
Dulcitol-selenite enrichment broth
was initially used as the media for Salmonella detection.
However, this was found not to be exclusively selective
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fo~ Salmonella in fresh-water.
The most probable number
(Mf N) procedure coupled with tetrathionate broth as the
media was established as the technique . Salmonella
concentrations at five sites on the Mississippi River
below the city of Dubuque upon seven separate occasions
will be reported.

10 . DOPAMINE AS A NEUROTRANSMITTER IN THE SUPERIOR CERVICAL GANGLIA
OF VARIOUS SPECIES. J. K. Wamsley*, A. C. Black, Jr., T. Chiba, and
T. H. Williams, Dept. Anatomy, Univ. Iowa, Iowa City, Iowa 52242.

Small, intensely fluorescent (SIF) cells are present in the superior
cervical ganglia (SCG) of the cow, cat, and guinea pig. Greengard
has shown (Fed. Proc., TI:1059) that dopamine stimulation of bovine
SCG in vitro elevates cyclic AMP levels, reflecting activity of a
SIF cell/Interneuron. Dopamine is the neurotransmitter in bovine
SCG, while 1-norepinephrine is the transmitter in guinea pig SIF
cells (::!_. Ultrastr. Res., 2.!_:377). This study compares the effects
of SO µM concentrations of dopamine and 1-norepinephrine on cow,
cat, and guinea pig (GP) SCG incubated i-;:;- vitro at 37 C in Eagle's
Medium containing 5 mM theophylline. Dopamine produced 151 ± 21
picomoles cyclic AMP per mg. protein (cow), 41.0 ± 4.5 (cat), and
31.0 ± 1.9 (GP). Norepinephrine produced 118 ± 12 (cow), 40.0 ± 4.5
(cat), and 82.4 ± 5.9 (GP). Control values were 28.8 ± 2.2 (cow),
41.0 ± 6.6 (cat), and 30.0 ± 2.9 (GP). Thus the bovine SCG contains
both an a -adrenergic receptor--adenylate cyclase complex (interneuron) and a S-adrenergic receptor--adenylate cyclase complex (unrelated to interneurons). The guinea pig SCG contains only the
S-receptor complex; the cat SCG contains neither. We postulate the
S-receptor complex is due to the presence of norepinephrine as the
SIF cell transmitter. (Supported by NIH-7-ROl-11650-02, NINDS-lF22-SN01591-0l, and the Iowa Academy of Science).

11. FLUORESCENCE AND ELECTRON MICROSCOPIC (EM) STUDIES ON CENTRAL
CATECHOLAMINE PATHWAYS AFTER LESIONS. T. Chiba*, B.-H. Hwang, A. C.
Black, Jr., and T. H. Williams, Dept. Anatomy, Univ. Iowa, Iowa City.

This paper reports the use of a combination of the glyoxylic acid
(GA) fluorescence microscopic method of Lindvall and Bjorklund (1974)
(Histochem., 39:97) with EM methods in investigating central monoamine systems-:- The animal is perfused with 2% GA in Krebs-Ringer
bicarbonate buffer (pH 7.0) for 10 min. @ 4 C, followed by a second
perfusion with 4% paraformaldehyde and 0.5% glutaraldehyde in Sorensen's phosphate buffer (pH 7.4) @ 4 C for 20-30 min. The tissue is
dissected out and preserved in the same fixative for 2-24 hours@ 4C.
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20-50µ sections are then cut with either cryostat or vibratome and
incubated in 2% GA in phosphate buffer (pH 7.0) for 5-10 min. @ 4 C,
then mounted in 50 % glycerin-water for fluorescence microscopy . Sections are then rinsed in 7% sucrose in water for 10 min . and processed
for EM . Using this protocol, changes occurring after electrolytic
lesions placed in the medial forebrain bundle in the caudal hypothalamus were studied . Thick, intensely fluorescent strands were
observed at the caudal side of the lesion four days later . Networks
of fine fluorescent axons were seen 2-4 weeks later. Eight weeks
later, walls of some blood vessels were observed to be intensely
fluorescent and covered with fine networks of fluorescent axons .
Fine structural correlations of these observations are now being
inve stigated . (Supported by NIH-7-ROl-11650-02 to T.H.W.) .

12. CENTRAL ADRENERGIC NEURONS IN THE BRAINSTEM OF THE RHESUS MONKEY:
B. -H . Hwang*, T.
Chiba, A. C. Black, Jr . , and T. H. Williams, Dept . Anatomy, Iowa City .

A QUANTITATIVE FLUORESCENCE MICROSCOPIC ANALYSIS .

• The work of Anden, et al . (Acta physiol. scand . , .§l_:306) on dopaminergic neurons in the rat is the only quantitative study of the catecholamine--containing cells in the brainstem performed to date. Catecholamine-containing cell groups in the brainstem of the Rhesus monkey (Macaca mulatta) were studied by a modification of the glyoxylic
acid method of Lindvall and Bjorklund (1974). The hemisected brainstem was divided into 20µ sections, and the number of catecholaminecontaining cells with nuclei determined. These cells were then divided into 9 groups. The mean number of cells with nuclei± the standard error of the mean is given in the table :
Cell Group
Cl
C2
C4

cs

Number of Cells
1866
209
749
999

± 416
± 57
± 113
± 301

Cell Group
C6
C7
LC8,C9,Cl0

Number of Cells
7316 ± 930
906 ± 168
65232 ± 3210

In the present study the number of mesencephalic dopaminergic neurons
(EC8 + C9 + ClO) was more than five times the total number of the
other six pontine and medullary catecholamine-containing neurons.
(Supported by NIH-7-ROl-11650-02).

13 . PROSTAGLANDINS AND AUTONOMIC NEUROTRANSMISSION. A. C. Black,
Jr*, J . K. Wamsley, T. Chiba, and T. H. Williams, Dept. Anatomy,
University of Iowa, Iowa City, Iowa 52242.
The bovine superior cervical ganglion (SCG) contains SIF cells which
are inhibitory interneurons, synapsing on the principal ganglionic
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neurons (PGN). The postsynaptic membrane contains a dopamine receptor--adenylate cyclase complex. Elevation of cyclic AMP levels
causes hyperpolarization of the PGN. Since prostaglandins of the E
series stimulate adenylate cyclases, slices of bovine SCG were incubated in Eagle's Medium containing 5 mM theophylline ± 50 µM PGE 2 ,
frozen in liquid nitrogen, and assayed for cyclic AMP. Results:
Incubation Time: 1 min--46.4 ± 3.28 (7) picomoles cyclic AMP per
mg. protein (mean± standard error; number of samples in parenthesis). 3 min--44.5 ± 6.21 (7); 5 min--41.3 ± 4.41 (7); 10 min--38.0 ±
1.46 (4); 15 min--38.1 ± 4.74 (8); 17.5 min--26.2 ± 3.18 (8); 20 min
21.3 ± 1.47 (7). Controls: 28.8 ± 2.18 (6). PGF 2 a: 29.9 ± 3.0
(S). Conclusions: PGE 2 stimulates cyclic AMP synthesis in bovine
SCG. (2) The effect is specific, since PGF 2 a is inactive. (3) The
increased cyclic AMP produced by PGE, declines below controls by 20
min. This decrease may be due to increased phosphodiesterase activity. (Supported by NIH-7-ROl-NS-11650-02, NINDS-l-F22-SN01591-01,
the Iowa Academy of Science, and General Research Support from the
College of Medicine, University of Iowa).

14. MORPHOLOGICAL, BIOCHEMICAL, AND PHYSIOLOGICAL ASPECTS OF SYNAPTIC TRANSMISSION. A. C. Black, Jr.*, T. Chiba, J. K. Wamsley, and
T. H. Williams, Dept. Anatomy, University of Iowa, Iowa City.
Small, intensely fluorescent (SIF) cells have been found in the superior cervical ganglia (SCG) of all mammalian species studied. Greengard has shown the existence of a dopamine receptor--adenylate
cyclase (DRAC) complex in the cow and rabbit SCG (Fed. Proc., ]1:
1059). Dopamine causes elevation of cyclic AMP levels, which leads
to hyperpolarization of the principal ganglionic neurons, manifested
as a slow inhibitory postsynaptic potential (s-IPSP). We have
described (Anat. Rec., 181:331) criteria for classifying SIF cells.
Type I is an interneuron. Type II apparently has a neurosecretory
function. SIF cells possessing afferent cholinergic and efferent
adrenergic synapses, as identified by electron microscopy, are interneurons. The rabbit SCG has 74.5% type I, 25.5% type II SIF cells,
a DRAC, and a s-IPSP. The cow has 23.7% type I, 76.3% type II, afferent synapses, and a DRAC. The monkey has 48.5% type I, 51.5%
type II, a DRAC, and afferent and efferent synapses. The cat has
1.9% type I, 98.1% type II, afferent but no efferent synapses, no
DRAC, and no s-IPSP. Thus, the cat possess SIF cells which are not
interneurons, while the rabbit, monkey, and cow SCG possess SIF cells
at least some of which are interneurons. (Supported by NIH-7-ROl-NS11650-02, NINDS-l-F22-SN01591, the Iowa Academy of Science, and
General Research Support from the College of Medicine, University of
Iowa).
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15. MORPHOLOGICAL AND BIOCHEMICAL EVIDENCE FOR THE EXISTENCE OF INTERNEURONS IN THE SUPERIOR CERVICAL SYMPATHETIC GANGLION OF THE
RHESUS MONKEY (Macaca mulatta). T. Chiba, A. C. Black, Jr.*, B.-H.
Hwang, J. K. Wamsley, and T. H. Williams, Dept. Anatomy, Iowa City.
At least some of the small, intensely fluorescent (SIF) cells in the
superior cervical ganglion (SCG) of the rat are interneurons (Nature,
214:309). In other mammals the ultrastructural criterion f o r ~
SIF cell/Interneuron--the presence of an efferent synapse--has not
been demonstrated. We therefore examined the SIF cells in the SCG of
the rhesus monkey by fluorescence and electron microscopy. The fine
structural details of the ganglionic interneurons were similar to
those in other species (Nature, 256:315). SIF cells received afferent cholinergic synapses, and some exhibited efferent synapses on the
presumed principal ganglionic neurons. Thus, at least some SIF cells
in the monkey SCG are interneurons. The total number of SIF cells in
the SCG of the monkey was 68.8 ± 19 (equivalent to 2.3 ± 0.7 per mg.
wet tissue). The presence of a dopamine-sensitive adenylate cyclase
is regarded as a diagnostic criterion for the efferent synapse. The
effect of dopamine on SCG incubated in vitro at 37 C in Eagle's
Medium containing 5 mM theophylline is as follows: 10 µM dopamine:
66.0 picomoles cyclic AMP per mg. protein; 50 µM dopamine: 78.0
picomoles per mg. protein. Control values: 22.6 picomoles per mg.
protein. These results also show that SIF cell/Interneurons are
present in monkey SCG. (Supported by NIH-7-ROl-11650 and the Iowa
Academy of Science).

Chemistry C
1.
THE CRYSTAL AND MOLECULAR STRUCTURE OF ORGANOPHOSPHORUS
INSECTICIDES: RONNEL AND BROMOPHOS. R.G. Baughmarr'a.nd
R. A. Jacobson, Ames.
Ronne] (0,0-dimethyl 0-2,4,5 trichlorophenyl phosphorothioate,
(H3C0)2PSOC5H2C~, monoclinic, P21/c, a=l2.162(9), b=9.990(8),
c=ll.98(1) ~. and 6=113.61(4) 0 , Z=4, Mo Ko; radiation) and
bromophos (0-(4-Bromo-2,5-dichlorophenyl) 0,0- dimethyl
phosphorothioate, (H3C0)2PSOCsH2Cl2Br, orthorhombic,P212121,
a=?.308(6), b=27.17(2) and c=6.446(8) ~. Z=4, Mo Ko:
radiation) have been determined by three-dimensional X-ray
analysis. Ronnel was solved by direct methods (MULTAN);
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bromophos, by conventional Patterson techniques. Both were
refined by full-matrix least-squares procedures to final
discrepancy indices of R(ronnel)=0.051 and R(bromophos)
=0.048 using 1905 and 1217 observed reflections (F 0 >2.5o(F 0 )),
respectively. Ronne! displays a phosphorus-meta hydrogen
distance of 5.52 ~ which is identical to the corresponding
distance in bromophos. This distance correlates well with
£!!.!.y_ the active site of insect acetylcholinesterase.

2.
AN ARC-HEATED HYDHOOEN ATOM SOURCE .
Kermit R. Wayii-, Sze Cheng Yang, and William C. Stwalley
A high intens i ty source of intermediate energy hydrogen
atoms for molecular beam studies is very desireable because
of the large number of theoretical and spectroscopic studies
which could then be associated with molecular beam work.
Such a source has been achieved and is roughly characterized
by a tempertture of 49, 000 K, a Mach number of 0 .3 and a
flux of 101 atoms/cm sec. The operation of thi s source
will be described.

3. Ion-Molecule Reactions in Hydrogen Systems. C, H. Douglass*,
D. J. McClure, D. J. Trevor and W, R. Gentry, Minneapolis
The merged molecular beam technique was used to study the dynamics
of ion-molecule reactions in hydrogen systems. Isotopic substitution
was used to separate mass effects from charge effects. A total of
seven reactions were studied: five involved abstraction of an atom
or ion, one involved substitution of one nucleus for another, and one
involved exchange of two nuclei, Absolute cross sections for each
of the reactions were measured over the energy range 0 ,002eV to lOeV,
Energy distributions of the product ions were also measured. The
shapes of the raw distributions reveal qualitatively the dynamics of
the reaction being studied, All of the abstraction reactions appear
to proceed by a direct mechanism at all energies. The substitution
reaction occurs by complex formation at low energies and a direct
mechanism at higher energies, The data on the exchange reaction do
not indicate conclusively which type of mechanism is occurring,
Semiquantitative results for the partition of energy of the product
system between internal energy and relative translat:i.cnal. Enlrgy can
be obtained by deconvolution of the resolution function of the apparatus from the measured energy distributions. The deconvolution
results support the conclusions stated above as to the dyn~mics of
the various reactions.
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4. COMPUTER ASSISTED DETERMINATION OF THE IONIZATION CONSTANTS OF AN
UNUSUAL DIBASIC ACID. G.E. Knudson and J .J. Bickel, Decorah
The ionization constants for an unusual keto ester were determined
by examination of the complex visible-UV absorption spectra of the
monobas i c salt. Interpretation of changes with pH of the spectra
at four different wavelengths required an estimate of 12 molar
absorbancies and two ionization constants. A computer progr am
permitt ed progre s sive sel ection of best values. The ratio of K1 to
K2 for this acid is exceptionally high and exceeds that for any
other acid for which we have found dat a .

5.
ELECTROCHEMICAL DETECTION IN LIQUID-LIQUID
CHROMATOGRAPHY WITH NONAQUEOUS AND MIXED SOLVENTS.
Gene Lewis and Dennis C. Johnson, Ames, Iowa.
Enthusiasm for recent developments in high speed
liquid chromatography has been dampened slightly
because of a lack of detectors competitive with
t~ose available for gas chromatography.
In terms
of sensitivity and tunable selectivity, flow-through
electrochemical detectors offer significant promise
for liquid chromatography. Application of electrochemical detectors for liquid-liquid chromatographic
separations of methyl xanthines (caffeine, theobromine,
theophylline) using nonaqueous or mixed aqueousnonaqueous eluents will be presented. Work in progress
on separations of polynucl c ar aromatic hydrocarbons
with electrochemical detection will be summarized.

6. PULSE VOLTAMMETRY AT TUBULAR ELECTRODES.
L. Peter Meschi and Dennis C. Johnson, Ames, Iowa.
The applicability of potential pulse techniques of
electroanalysis at tubular flow-through electrodes
will be discussed as a means of detection in liquid
chromatography.
Initial studies were made with
oxidation of ·1- to r 2 in dilute H2SO4. As predicted,
the sensitivity of the pulse voltamrnetric technique
is greater than amperometric techniques at constant
potential. Contrary to the constant-potential signal,
the pulse signal is independent of fluid velocity
in the electrode. Analytical applications will be
described for electrode reactions where surface
filming can occur.
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7.
ELECTROTRANSPORT PURIFICATION OF THORIUM METAL.
and F. A. Schmidt, Ames.

D.

K.

Rehbeint

Thorium metal has been purified of interstitial solutes by electrotransport processing under a nitrogen equivalent pressure of
2.5x10-12 torr. The partial pressure of the thirteen residual
gases present in the system were determined and their effect
on the purity of the thorium was estimated by resistance ratio
measurements. The quality profile obtained from these measurements was compared with values generated from known effects of
the individual solutes.

8. APPARENT OSCILLATOR STRENGTH DISTRIBUTIONS FOR HzO, CF4, C Cl4
and CFHClz DERIVED FROM ELECTRON ENERGY-LOSS MEASUREMENTS. Maureen
O'Conner*, Dubuque, and Russell H. Huebner, Argonne, Illinois.
Electron energy-loss spectra were obtained with the NBS-1 electron
impact spectrometer for the title compounds for 100 eV incident
electrons scattered in the forward direction. The spectrum for
HzO was also obtained for 300 and 400 eV incident electrons. Apparent oscillator strength distributions were derived from the
ene r gy-loss data by a procedure which corrects for the finite
angular acceptance of the apparatus. These distributions are compared to available photoabsorption and electron impact values.

Chemistry D
1 · CATALYTIC HYDROGENATION IN THE ORGANIC LABORATORY
C. C. Rila, Mount Pleasant
A simple catalytic hydrogenation apparatus which operates at
atmospheric pressure is described. The design provides for simple
monitoring of the consumption of the hydrogen gas. Two laboratory exercises are described. (1) The preparative hydrogenation
of cinnamyl alcohol over palladium on charcoal. (2) Catalytic
hydrogenation of cyclohexene and reactions of olefins.
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2. PREPARATION OF 1-HALOINDANES.
Omaha, Nebraska .

Thomas D. Watt and James K. Wood,*

Although the preparations of the 1-haloindanes were first reported
from 1911 to 1928, very little, if any, data were obtained. The
compounds were very labile and until now, 1-iodoindane was not
isloated. Recently, 1-chloroindane, 1-bromoindane and 1-iodoindane
have been prepared by the addition of the appropriate anhydrous
hydrogen halide to indene under conditions to be described.
Following isolation and purification, all three compounds were
characterized by ir and nmr spectroscopy. This represents the first
isolation of these 1-haloindanes in such purity that they do not
exhibit the relative instability as reported previously. Attempts
to prepare 1-fluoroindane will be discussed.

3. SYNTHESIS OF PYRID0[3,2-d]PYRIMIDINE-2,4-DIONES.
S. Wawzonek, Iowa City.
Pyrido-[3,2-d]pyrimidine-2,4-diones(I) were prepared by
the acid and base catalyzed condensation of 5-amino-l,
3-dimethyluracil with ~,s-unsaturated carbonyl compounds.
The reaction was carried out successfully with benzalacetophenone, benzalpinacolone, benzalacetone, cinnamaldehyde, crotonaldehyde, methylvinylketone and 3-pentene2-one.
The intermediate dihydropyridine was isolated
only in the condensation with benzalpinacolone in acetic
acid.
In all other examples air oxidation occurs and
forms the pyridine. Disproportionation of the dihydropyridine to the pyridine and tetrahydropyridine occurs
to a minor extent with the product from benzalacetophenone.

I

4. MODIFICATIONS OF POLYETHYLENIMINE WITH TIN-CONTAINING REACTANTS
AND PRODUCT CHARACTERIZATIONS. M. F. Fedders e n, Sioux City.
Modification of polyethylenimine via condensation with mono- and difunctional organotin (IV) reactants resulted in inclusion of the metal
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into th e polymer backbone or side group .
~
f CH2-CHz-N 1 + RzSnXz-----+ f CH2-CH2-~ 1
R-Sn-R
+

(I)

(II)

Products were formed using the interfacial technique. Reaction product formation was studied as a function of various parameters. Importance of organic solvents in interfacial condensations is just
beginning to be appreciated. The system exhibited such a dependence
th at modification took place only in completely hydrocarbon solvents.
Infrared spectral evidence was consistent with structures I and II.

5.
THE SYNTHESIS OF VERRUCULOTOXIN ANALOGUES . James
G. Macmillan , John J . Talley , and Mark M. Doherty , *
Cedar Falls .
The six step synthesis of the p - chloro (II) and
p - hydroxy (III) analogues of the natural mycotox in
verruculotoxin (I) is described , The appropriately
subst i tuted phenylalanine was esterified and the
resulting ester r educ ed with NaBH 4 to the alcohol .
Heat ing of the alcohol with ethyl picolinate y ielded
the corresponding picolinami de with the loss of ethanol .
Conversion of the hydroxyl to the chloride with soc 1 2
followed by refluxing in DMF y ielded a pyridinium salt
which could be hydrogenated to the verruculo to xin
analogue and i ts C- 1O epimer . Tox icity studies showed
the p - chloro analogue to be more toxic than (I) while
the p - hydroxy analogu e was less toxic .
0

~ H,~ ~

~N ~

I
II
III

R
R
R

H

Cl
OH

.

,
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6.
IMPROVED SYNTHESIS OF HAEMATOMMIC ACID .
Macmillan and Je rry L . Browne , * Cedar Falls .

James G.

The specific synthesis of haematommic ac i d (I) was
accomplished by a five step synthes i s in good y i eld .
Ethyl crotonate and ethyl acetoacetate were condensed
t o yield ethyl dihydroorsellinate (II) . Re act i on of
II with ethyl N- phenylformamidate gave a high y i eld
of III . Bromination of III with NBS yielded IV which
could be dehyd rohalogenated to ethyl he amatommate ( V) .
Este r hydrol ys is to heamatommic acid was accomp l ished
with concentrated H2 S04 . Th i s p roce dure ove rco mes
the di ff icult isomer separat i on p r evious l y encountered
by s t . Pfau .

;:){'Tl

CH 3

OH

COOR

I

R

V R

H
Et

~

0

II

R'

III

R = CH - NH - 0
R' = H

IV

R = CH - NH - 0
R' = Br

CH 3
COOEt

R = H, H
R' = H

7.
BACITRACIN INHIBITION OF DEXTRANSUCRASE . Bruce A. Geor ge* ,
John N. Zikopoulos, and John F. Robyt, Dept. Biochemistry and
Biophysics , Iowa State University, Ames.
Dextransucrase, an extracellular bacterial enzyme that synthesizes
the polysaccharide dextran from sucrose is shown to be inhibited by
bacitracin , a twelve amino acid polypeptide antibiotic produced by
Bacillus subtilis . Commercial preparations of bac itrac in, which
inhibited dextransucrase , contained more than one type of bacitracin;
fractionation of the mixture on a carboxymethylcellulose column
produced three major peaks of which only one was shown to be th e
major source of the inhibition of dextransucrase. Previously it has
been shown by Storm and Strominger (J . Biol. Chem. 248 : 3940) that
bacit r acin inhibited bacterial cell ;all biosynthesT;;by formin g a
complex with a C55-polyisoprenyl pyrophospha te which is a carbohydrate carrier involved in the biosynthesis. A similar mechanism,
such as the formation of a complex with a polyisopren yl pyrophosphate or a protein pyrophosphat e , might also account for th e
bacitracin inhibition of dextransucrase . This mechanism is
compatible with a model propos e d by Robyt et al . (Arch. Biochem .
Biophys . 165 : 634) for the mec hanism of dex tran biosynthesis by
dextransucrase.
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8.
COVALENT LABELLING OF ASPARTATE AMINOTRANSFERASE BY ANALOGS OF
PYRIDOXAL PHOSPHATE. Jane A. Schmidt* and David E. Metzler, Ames.
Two analogs of pyridoxal phosphate, pyridoxal S'-sulfate and a S'trans-vinylcarboxylic acid analog, have been found to bind covalently to apoaspartate aminotransferase (Biochemistry Q, 3877,
1974; Miura and Metzler, Biochemistry, in press). Model reactions
have been reported which mimic the spectral changes seen in the
enzymic reaction. The model reactions proceed by addition of a
nucleophile to a Schiff base and elimination of the S' sulfate or
addition of a proton to the S' vinyl to form an ortho quinonoid
intermediate. The latter tautomerizes to the final substituted
Schiff base. This paper describes current efforts to isolate and
identify the peptide modified in each reaction and thus to gain
some insight into the nature of the active site of the enzyme. The
fluorescent chromophores generated by the reactions are stable
under conditions of hydrolysis by chymotrypsin and trypsin. The
labelled peptides are being separated by ion exchange chromatography
and will be identified by comparing the amino acid content to the
peptides expected from the known primary sequence of the enzyme.

9.
STUDY OF ELECTROPHO~ETIC PATTERNS OF HEMOGLOBINS.
Neumann, Janice Amelang, Dubuque.

S.M.

Differences in electrophoretic behaviour of hemoglobin (Hb)
variants are under study, using the capabilities of electrophoresis, both cellulose acetate strips and polyacrylamide gels.
Optimum conditions have been known for cellulose acetate techniques. Techniques for gel polyacrylamide separations of human
Hb were developed and refined, using the variables: concentration
of gel, concentration of sample, application of sample, pH of
buffer, time and temperature of electrophoresis, and staining
technique. Four distinct bands, representing HbA 1 , HbA 2 and two
for carbonic anhydrase were obtained from adult Hb samples using
optimum conditions of the technique. Densitometer scans for both
gels and strips have been made. Comparative studies of Hb
variants will be reported.

10. DETERMINATION OF THE EFFECT OF FLUTAMIDE ON GLUCOSE METABOLISM IN RAT VENTRAL PROSTATE GLAND.
Michael Wilson, Minneapolis, S.M.Neumann, Earlene Erbe*, Dubuque.
Testosterone (T) regulates the growth of the prostate gland' in
a two-step process: 1) Tis converted to 5~-dihydrotestosterone
and binds to a receptor in the cytoplasm of the prostate gland;
2) the hormone-receptor complex enters the nucleus of the cell
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and binds to a chromosomal site which regulates production of
proteins. Flutamide is considered an anti -androgen, an inhibitor
of T.
In this project, a set of control rats, a set of flutamide treated rats, and a set of castrated rats were sacrificed at
intervals and the prostates removed. Aliquots of the cytosols
obtained from homogenizing the tissue were electrophoresced by
means of polyacrylamide gels. Resulting gels were incubated with
G-6-P and appropriate dye to determine the concentration of the
G-6-P dehydrogenase isozymes in the prostate tissue. Comparative
studies on the castrated and the flutamide -treat ed rat tissues
were made.

11. SYNTHESIS OF Sm'. E NEW BISI:UTH(III) ORGANIC ESTERS.
R, Koch* and Peter P. Wickham, Cedar Rapids.

Timothy

When bismuth tris-( acetate) is allowed to react with various carboxylic acids, acetate ion is displaced in a transesterification
t ype of reaction , The renoval of acetic acid by azeotropic distillation affords high yields of different new bismuth(III) organic
esters. Using this method, the following substances have been
prepared: bismuth tris-(benzoate), bismuth tris-(E-methylbenzoate),
bismuth tris-(£-nitrobenzoate), bismuth tris-(phenylacetate),
bismuth tris-(palmitate), bismuth tris-(hippurate) and bismuth tris(trichloroacetate) . The characterization and properties of the~
compounds will be briefly discussed,

Conservation
1. POPULATION CHARACTERISTICS OF NORTHERN PIKE IN THE PLOVER
RIVER, WISCONSIN. V. L. Paragamian, Russell.
Population size, standing stock, growth rate, age class composition and total annual mortality were determined for northern
pike (Esox lucius) in the Plover River, Wisconsin. Pike were
captured with electrofishing units during five or six trials in
each of three study segments. After capture fish were anaesthetized, measured, weighed, a scale sample taken, a fin clipped
and the fish released. Pike inhabited regions of low current
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velocity with aquatic vegetation and stream margins with bank
cover. The capture of 119 and subsequent recapture of 25 pike,
263 to 806 mm, yielded a population estimate of 54 pike/ha or a
standing stock of 28.9 kg/ha for the three segments. The mean
standing stock of Plover River pike was high when compared to
published data for lake populations; published studies related
to stream populations are rare. Instantaneous total mortality
(Z) was 97, total annual mortality (A) was 62%, while survival
(S) was 38%. Length-weight relationship, body scale regression,
growth and K-factors are presented.

2. A WATER QUALITY SURVEY OF SOME IOWA LAKES.
and John R. Jones, Ames.

Roger W. Bachmann~

In the summers of 1974 and 1975 water samples were collected from
most of the larger lakes and reservoirs in Iowa. In addition a
network of volunteer observers made Secchi disk measurements on
these lakes in the summer of 1975. Information is available on
concentrations of phosphorus, nitrogen, algal chlorophylls,
transparency and other water quality parameters. All water bodies
are eutrophic and total phosphorus levels are related to algal
densities and water transparency .

3.
LIMNOLOGICAL STUDIES OF THE CEDAR RIVER NEAR PALO, IOWA
Donald B. McDonald, Iowa City, Iowa.
Studies of the limnology and water quality of the Cedar River have
been conducted since April 1971 in conjunction with the preoperational and operational environmental monitoring program for
the Duane Arnold Energy Center, a 550 MWe nuclear generating
facility . Studies included twice monthly determinations of physical
and chemical water quality parameters and bacterial and plankton
enumerations. Quarterly studies of the benthic and fishery communities were also conducted . These studies indicate that the
major factor effecting the limnology and water quality of the river
is agricultural land runoff. Although municipal and industrial
wastes from the Waterloo-Cedar Falls area may have some effect on
the water quality of the river, especially during low flow periods,
it appears that these discharges are of secondary importance.

4.

THE CEDAR RIVER ECOSYSTEM: PAST AND PROSPECT.
Minneapolis.
No abstract available.

B. J. R. Gudmundson,
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5. EFFECTS OF STREAM CHANNELIZATION ON LAND- USE PRACTICES IN IOWA .
Kenneth L . Varland* and Louis B . Be st, Ames .
Aerial photos (1 : 20 , 000 scale) were analyzed to determine the short
and long term effects of stream channelization on land- use practices .
Photos were secured for the period immediately preceding channelization and fo r those intervals after channelization for which photos
we r e available . One hundred st r eam alteration projects we r e sampled
throughout Iowa . Measur ements were made on the old and new channels
as well as on a comparable length of unaltered stream (control)
adjacent to the channeli zed portion . The following measurements
were made on each photo within sample zones paralleling the stream
ch annel : pe r centage canopy cove r age of various cover types (closed
canopy forest , open canopy woodland , shrub , herbaceous , and cr op) ,
frequency of occurrence of each cove r type immediately adjacent to
the str eam , and mean width of woody vegetation (measured perpendi cular to the str eam channel) . Changes over time were analyzed in
relat ion to the following var iables : stream size , stream sinuosity ,
mean distance between old and new channel , and length of channel ization project .

6.
SOME IMPACTS OF DREDGE SPOIL PLACEMENT ON THE UPPER MISSISSIPPI
RIVER . Greg McMahon *, Ken Ostlie , and Donna Foesch , Decorah .
Ecological differences of l year old to 37 year ol d spoil deposits
on the Mi ssissippi River were compar ed during the summer of 1975 .
These we r e also compar ed t o an undisturbed area of the river . Differences were noted in domi nant t errestrial vegetation , invertebrates
and vertebrates , as well as the vegetation and inve rtebrates of the
adjacent aquatic areas . Elevati on above the river water level and
presence of shading were found to be import ant fact o rs affecting the
r ate of recoloni zation by ve getation . The rec olo nization by vertebrates and invertebrates appeared to be closely r elated to the ve getation recol on izati on . Attempts t o stimulate the growth of a
gr ound cover on a recently deposited spoil bank showe d that peri odic
watering , whey used as a fertilizer , and a seed combination of
Yellow b lo ssum sweet clover and Lincoln brome produced the best
surface and subsurface cover after 10 weeks of gr owth .

7. DETRITAL AGGREGATES IN SOME EUTROPHIC LAKES AND RESERVOIRS.
Daniel E. Canfield Jr., Iowa State University, Ames, Iowa.
During May-October 1975 detrital aggregates (4um to 2OOum) were
collected from three lakes and four reservoirs in north central
Iowa. Light and scanning electron microscopy were used to describe
the morphology of detrital aggregates in eutrophic waters. When
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the aggregates are examined with the light microscope the remains
of algae and many small amorphous particles are evident. The
inclusions of the aggregates are bound together in either a loose
matrix or as a tightly packed aggregation. SEM pictures reveal a
"slime" coating on the surface of the individual particles in the
aggregates and this "slime" coating appears responsible for cementing the particles together. The SEM studies showed little bacterial
or fungal attachment to the aggregates but the studies did show that
some of the small amorphous particles were fragments of diatom
frustules. Recent studies have shown the importance of microbial
attachment in the formation of detrital aggregates in oligotrophic
waters but detrital aggregation resulting from microbial cementing
appears to be insignificant in the eutrophic waters of Iowa. Visual
similarities between zooplankton fecal material and the detrital
aggregates in the water column suggest the importance of zooplankton
in the formation of detrital aggregates.

~
GROWTH OF YELLOW PERCH IN CLEAR LAKE, IOWA FROM 1963 7n 1973.
Roger A. Bergstedt, Ames.

Scales from Clear Lake yellow perch collected during the period
1963 to 1974 have been aged and growth rates calculated. Yellow
perch contributed little to the sport fishery for over 20 years and
were much less abundant than the yellow bass. In 1968, the
population of yellow bass in Clear Lake declined precipitously.
Yellow perch sizes and abundance changed following this decline
in the yellow bass.

9.

DYNAMICS OF PREDATOR PREY RELATIONSHIP IN DESOTO BEND LAKE.

Kay R. Hill, Lewis.
Major fish species were studied in DeSoto Bend Lake, a 310 ha
(770 ac) man-made oxbow in western Iowa to determine predator prey
relationship, food habits of major predator species and standing
crop of all major species. Population estimates of largemouth bass,
channel catfish, shortnose gar, gizzard shad, carp, river carpsucker, freshwater drum, bluegill, black crappie and white crappie
were made. Largemouth bass fed almost exclusively on young fish
with gizzard shad found in a majority of the stomachs, while channel
catfish fed mostly on chironomids. Standing crop estimate ' of the
ten species (age 1 and older) was 509.3 ± 173.l kg/ha (454.8 ±
154.6 lbs/ac).
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lO
EFFECTS OF STOCKING ON GENETICS OF WILD BROOK TROUT
POPULATIONS. Charles C. Krueger* and Bruce W. Menzel, Ames.
The management of stream trout often includes stocking of fish to
supplement natural production. Due to artificial selection
pressures, hatchery populations may vary genetically from wild fish.
Through interbreeding or by otherwise altering natural selective
forces, stocked fish can potentially affect the gene pools of wild
populations. The present study was undertaken to evaluate the long
term qenetic influence of a 50+ year stocking program of brook trout
in Wisconsin. Collections of trout were made from eight streams of
the Wolf River drainage and from the Osceola State Fish Hatchery
stock. The streams sampled had various stocking histories, ranging
from no stocking to heavy stocking for up to 34 years. The Osceola
hatchery was the source of all stocked fish in the streams. The
populations were analyzed genetically by electrophoretic analysis of
tissue proteins. Lactate dehydrogenase and transferrin phenotypes
served as genetic markers. Three transferrin mobilities (alleles)
were identified in the populations. Among Osceola trout the Tf A
allele was absent and Tf B predominated. Among most wild populations
all three transferrin alleles occurred coITTTionly with the Tf C predominating. With respect to phenotypic frequencies, several intrastream samples were not significantly different from each other.
There were, however, inter-stream and inter-drainage genetic
distinctions.
Implications of these results relative to stocking
history will be discussed.

11. ABUNDANCE, DISTRIBUTION AND SURVIVAL OF WALLEYE AND YELLOW
PERCH AT SPIRIT LAKE, IOWA. R H, McWILLIAMS
0

0-age walleye and yellow perch populations were sampled using
standardi zed tow net hauls for 9 weekly intervals corrnnencing
annually in May, 1973-75. Abundance of both species had significant changes, with annual catch means of 2.5, ,9 and 1,7
larval walleye per tow and 116,6, 23.0 and 80.8 yellow perch
larvae, Estimated contribution of stocked walleye sac-fry to
year class abundance was nearly 100% in 1973 and 1975 and 23%
in 1974 based upon the survival of stocked fry and estimated
numerical abundance, and 81%, 90% and 85% annually based upon
the survival of stocked larvae and natural reproductive potential from 1973-75 respectively. Production of walleye was
2.0 gm/ha in 1973,
.1 gm/ha in 1974 and 5.3 gm/ha in 1975.
Yellow perch production was 149.5 gm/ha, 7.9 gm/ha and 114.2
gm/ha in 1973-75 respectively.

<
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12- BACTERIAL AND NITRATE CONTAMI NATION OF ll'ELL ll'ATER IN NORTHEAST
IOll'A. J . L. Tjostem,* J. Young, C. Holilien, and R. Elson , Decorah.

Two hundred wells in the northeastern Iowa counties of Winneshiek and
Alamakee were analyzed for nitrate concentration and coliform bacteria. The degree of well water contamination was found to correlate
with aquifer tapped type of well construction and proximity to barnyards . ll'ells which terminated in the Galena Limestone aquifer
usually showed evidences of surface pollution. Deeper wells which
terminated in St. Peter Sandstone were found to produce consistently
good water when cased into the sandstone. However the water quality
from a group of St . Peter Sandstone wells in which the overlying
limestone was not cased out was no better than that in the Galena
wells. Nitrates and coliform bacteria were tested periodically
during the calendar year 1973 and summer 1974, in a group of seven
wells. The water in the 2 deeply cased wells from this group consistentl y tested safe for drinking . The other Swells in which the
overlying limestone was not cased out showed fluctuating nitrate
levels 10 to 200 fold greater than the deeply cased wells and exhibited intermittant coliform contamination . These data are inter preted as evidence that surface contamination enters the highly
fractured Galena Limestone and penetrated down into the St . Peter
Formation through uncased wells piercing the protecting Decorah and
Glenwood Shale aquatards. This study supports a recommendation
that new wells drilled through fractured limestone to underlying
aquifers be cased and grouted with cement to insure high quality well
water and to protect underlying aquifers from direct contamination.

13. IMPACTS OF EROSION CONTROLS UPON AGRICULTURE WITHIN AN IOWA
WATERSHED . Klaus Alt , Ames.
This study was undertaken to determine the effects of imposition of
soil erosion standards upon crop production methods and costs . A
study area of 1550 square miles in East -Central Iowa was selected .
Field crop production within this area was simulated by a linear
programming model, which specified a large number of alternative
crop production methods. The model objective function sought to
minimize crop production costs subject to restrictions on maximum
gross soil erosion per acre cropped and minimum crop output requirements imposed upon the r egion . The results show changes in the
cropping practices (including crop rotations, tillage, and conservation methods), land use, and production costs , as well as sediment
from agricultural sources delivered to Coralville Reservoir. The
amount of sediment delivered at the most stringent erosion limit
(3 ton/acre/year) was substantially lower than at other limits but
it was accompanied by changes in production costs and cropping
patterns, particularly a large increase in the terraced ac~eages.
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PHOSPHORUS SEDIMENTATION IN SOME IOWA RESERVOIRS.
Daniel R. Dudley, Ames.
From June to October 1975, freshly sedimented material was collected
in three small Iowa reservoirs. Collecting devices, consisting of a
series of 2.5 cm. diameter tubes, were suspended in the lake for
periods of 7 to 21 days. One set of traps was placed approximately
at the level of the thermocline, and another set of traps was placed
one meter off the bottom. The material was analyzed for total phosphorus, chlorophyll a, pheophytin, dry weight and ash-free weight.
Results showed sedim;ntation was fairly uniform throughout th e summer, but was markedly influenced by high runoff and turbid lake conditions in late June. Phosphorus sedimentation was positively correlated with epilimnic total phosphorus. Rates of phosphorus sedimentation ranged from 5 to 30 mg/m 2 /day equivalent to a 5 to 12%
loss of phosphorus per day from the epilimnion. These values are
considerably higher than those reported in the literature for natural lakes and suggest phosphorus sedimentation may be greater in
reservoirs than in natural lakes.

15. AN ASSESSMENT OF IOWA LIVESTOCK LOSSES TO DOGS AND
COYOTES FROM DOMESTIC ANIMAL LOSS CLAIMS. Ronald D. Andrews*,
Clear Lake, Iowa; Edward K. Boggess, Garden City, Kansas;
Richard A. Bishop, Clear Lake, Iowa.
A total of 3,594 domestic animal claims were examined in

13 counties in southern Iowa representing data from 79
separate one-year periods. The claims included a total of
11,958 sheep and lambs, 489 cattle, 1,288 pigs, and 2,354
chickens, geese and ducks. The information collected here
provided percentages on the losses of sheep and other livestock to dogs and coyotes . It also provided trends and
changes in the amounts of losses from 1958 to 1974 as well
as chronological measure as to when these losses occur over
th e year . With this information as a baseline we plan to
further compare these claimed losses with actual field
studies of livestock losses to predators and other causes.

16. NOTES ON IOWA ' S HUNGARIAN PARTRIDGE . Richard A. Bishop*,
Richard C. Nomsen and Ronald D. Andrews, Clear Lake.
From 1966 throu gh 1973 various ecological aspects of the
Hungarian partridge on a 5\ square mile study area in Hancock County were collected. Much of the data was collected
in conjunc tion with an extensive pheasant nestin g and production study. Data in this report include partridge
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weights, food h abi ts, t otal population coun ts on the study
area , nest site location and sele c tion , clu t ch size and
hatching success and periodic br ood counts . Some lim i t ed
information on Hun ga ri a n partrid ge mov e me nts a nd trappin g
a nd ta gg in g techniques a re in c lu ded.
Sta t ewi de ha rves t
da t a fr om th e hunter quest ionnaire survey and wi n te r co v ey
cou n t s a r e al s o d iscu ssed. This irforma t ion i s some of t he
firs t collec t ed on t he Iowa Hunga ri an p a rtridge and has
provided a ba s eline of data t o sup p lemen t c urr e n t and
future part r idge st u di es in I owa .

17 . IOWA'S WATERFOWL MIGRATfON CHRONOLOGY, 1967- 1975 .
Richard A. Bishop * and Ronald D. And r ews , Clear Lake .
Since 1966, wildlife biologist s f or the Iowa Conservation
Commis s ion have b een collecting spring and fall waterfowl
migra t ion data . This information h3s provided waterfowl
managers with a measure of the waterfowl use of a particular
wildlife management area and indirectly gives them a measure
o f their wetland management practices on this area. The
f all wa t e r fowl mi gration chronology has been very u seful in
recent years i n de t ermining hun ting season dates that prov i de
maximum ho urs o f r ecreation to t he spo r tsmen and t hat a l lows
the ha rve st o f many ea r ly migr~ting ducks as well as
capi t a li z in g on th e major mig ra tion periods of t h e mal l a r d .

1 8.
T HE E FFECT OF A CLO S ED T ~APP ING SE AS ON ON
SUBSEQU ENT MUSKRAT HARV E ST S .
T h o mas J. Neal,
Si o ux Rapids .
Muskra t (Onda t ra z i bethicus) har ve s t data was
comp ar e d between two g r o ups o f wa t e r are a s to
eval uat e the effects of a o n e yea r clo s ure o f t e
tra p p ing season on certa i n a r eas .
One g r o up of
wa t er ar e as was open to mus k r a t t r ap pi n g ea ch y e a r.
T h e second group was closed t o trapping fo r one
year during a p eriod of low population.
Peak
muskrat harvests occurred two to four years after
droughts on bot h groups of areas.
A closed
trapping sea son d uring a low in the muskrat population ha d n o effect on su b seq u ent ha r vests once
mar sh habitat b e came su i t ab l e fo r musk rat s .

I
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Engineering
1. OBJECTIVE TRADE -OF F RISK FOR CORALV I LLE RESERVOIR OPERATICNS .
Thomas E . Croley II and K. N. Raja Rao * , Iowa City .
This s tudy add r esses the operation conflict on the Coralville Reser voir , near Iowa City , between flood control and recreation
interests. The evolution of s uitable operation rul es f or the
reservoir involves conside ration of non-commensurate , multiple ,
human factor objectives that are subjectively discerned and evalu ated . The analysis relates the objectives in terms of real tradeoff (non-economic) benefits and eliminates the need for~ priori
estimates of objeclive worth . This "trade-off" methodology systematically displays the beneficial and adverse effects of each
operation plan with regard to all operation objectives; the interacting levels of achievement of each objective then can be readily
discerned and compared, indicating relevant trade-offs for optimum
operations. Similar analyses, applied to synthetic input reali z ations, enable evaluation of the "reliability" or "risk" associated
with each trade-off level (and associated optimum operation plans).
Identification of reservoir operation decisions is thus possible
which recognizes both subjective trade-off choices and associated
risks.
Several operation rules are identified with regard to
differing points of view (trade-off levels) and the associated
"risks" are estimated .

2.
LIHNOLOGY OF THE DES MOINES RIVER NEAR CHILLICOTHE, IOWA
Donald B. McDonald and Suzanne Bangert* Iowa City, Iowa

•

Limnological studies of the Des Moines River north of Ottumwa, Iowa
and a small tributary (Avery Creek) were conducted for a six month
period in conjunction with an environmental impact statement prepared for a proposed electric generation station . Studies were
conducted on a monthly basis and included monitoring of water
quality parameters as well as assessing aquatic biota in the area .
Agricultural land runoff contributes the majority of the pollution problems in this section of the river and both the Des Moines
River and Avery Creek support large fish and algal populations.
The area provides good spawning a nd nursery area habitat for those
species observed during the studies .
Impact of projected plant
cons truction a nd ope r ation is expected to b e minimal if preservation of algae and fish s pe cies are taken into consideration during
construction a nd operation of the pl a nt.

10

3. SYSTEMS ANALYSIS OF THE STATE CONSERVATION NURSERY.
Kalaiah Puliyanda* and Keith L. McRoberts
The State Conservation Nursery in Ames is the sole source of tree
plantings provided for many uses throughout the State of Iowa by
the Conservation Commission. Considered as a production system
it is comprised of raw material, production and labor schedules,
product forecasts, market distribution, material handling, packaging and many other aspects. This system is both dependent and
independent of the agricultural and genetic factors involved in
seed propagation and tree survivability .
This report presents the results to date of a study of the Conser vation Nursery as a total production system and the opportunity
for operational improvements with resulting cost reduction with
enhanced service to the state.

4. A COMPUTER BASED INFORMATION SYSTEM FOR COUNTY EQUIPMENT COST
RECORDS. J . D. Poyzer*, and J . M. Liittschwager, Iowa City .
Reports on the development of a computer based information system
for county equipment cost records. The system developed provides a
uni f orm system in all counties for gathering, storing, processing,
and using data and information on equipment costs . The system is
capable of specifying and gatherin g all appropriate direct cost,
indirect cost, and related equipment data; of establishing and maintaining historical cost information on all applicable equipment
owned by the counties; and of providing output in a form whi ch will
aid county engineers in making new equipment purchases and in establising rental rates .

5
UNIVERSITY RESEARCH EQUIPMENT MAINTENANCE CHARACTERISTICS
OBTAINED FROM A RESEARCH EQUIPMENT ASSISTANCE PROGRAM. John C.
Even, Jr., Ames .
Gathering information on time and materials for university research
equipment maintenance is part of an on - going research equipment
assistance program at Iowa State University . Analysis o~ the data
being collected will be covered together with difficulties initially
encountered . The value of the system and concept of its transfer
to other organizations are included.
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6

ANALYSIS OF THE INDUSTRY BASE OF IOWA.
Sung Ho Chung* and Keith L. McRoberts, Ames.
Industry in the State of Iowa provide a base from which economic
stab·ility is highly dependent. Of some 4,000 industries within
the state, 95% are small business. Concern for productivity improvement for this large segment is crucial, and it cannot be
assured that transferral of technology developed for large industry
is the solution. The structuring of research toward industrial
productivity improvement requires an understanding of the uniqueness of small industry and its needs as well as available resources
to meet these needs.
Analysis of the small industry base in Iowa is presented with the
results and technical data base drawn from an extensive study
conducted by the Dept. of Industrial Engineering at Iowa State
University during 1975. Specific problem areas and research needs
for productivity enhancement are presented.

7. HOSPITALS COST COMPONENTS AND THE POTENTIAL FOR SAVING.
Roohollah Hajbandeh, Ames.
By comparing the trend of costs in Health Care Institutions with
other service organizations, their uniqueness is identified. The
hospital's cost components are specified and their contribution to
the total expense is documented. By analyzing the nature of each
cost item, ways and methods are proposed to reduce costs by:
- Better manpower utilization through proper scheduling
and workload distribution.
- Reduction in waste of materials and supplies.
- Considering alternative methods to obtain the same level
of health care with lower cost.
- Conserving energy.

8
RESOURCE ALLOCATION FOR AN ENGINEERING COLLEGE USING GOAL
PROGRAMMING. M. R. Reddy and P. H. Randolph*, Ames.
Educational institutions yearly face the problem of the optimal
allocation of funds. In this paper an approach to this problem is
de scribed in which the method of analysis is goal programming. To
give conte xt an example is given of the allocation of funds to a
hypothetical engineering college and a solution is found using
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goal programming. The goals were based on the level of funds, maintaining a desirable faculty - student ratio, minimization of
changes in employment patterns, the meeting of ECPD (Engineers
Council for Professional Development) requirements on quality and
diversity of faculty. The model is described and computer results
given.

UNSTEADY PRESSURE MEASUREMENT IN THE LEFT VENTRICLE. C. J.
Chen,* J. S. Chiou, College of Engineering, and H. L.
Falsetti, Department of Internal Medicine, The University of Iowa,
Iowa City.
9.

The pressure variation as a function of time and space in a left
ventricle is an important index in determining the function of the
heart valve and ventricular wall. In the present experiment, the
pressure distribution was measured by a directionally sensitive
catheter probe in the left ventricle of open chest dog. The probe
is essentially a Pitot tube type capable of sensing at a given
point and time two pressures differing by 90 degrees. The catheter
was installed through the apex wall at various depths and rotated
in different directions. At a given point and time a maximum of
10% difference in pressure (10 mm Hg) due to directional variation
was observed. Approximately a 10% difference in pressure measurement was also recorded for a given time but at two different locations. The variation was estimated by a theoretical order of magnitude analysis to be the contribution of dynamic pressure (velocity head). Thus the pressure response measured in the left ventricle is mainly that of static pressure generated by the contraction and extension of ventricular wall. The contribution of turbulent stresses to the total pressure is found to be negligible
and the pressure caused by the gravitational potential is of the
same order as dynamic pressure but does not contribute in the
present experiment in horizontal set-up. This work is supported
by NIH Grant HL014388.

10.

VITY.

USES OF DYNAMIC VISUAL ACUITY IN IMPROVING INSPECTION PRODUCTIS. Keith Adams and Malireddy R. Reddy,* Ames.

Dynamic Visual Acuity is a fundamental perceptual skill, and is
important in the design of industrial inspection tasks. The objective of the present study is to investigate the effect of contrast,
linear velocity, display duration and display width upon dynamic
visual acuity, and to extend the results for better inspection task
design. Photographed Landolt rings were placed on white and grey
backgrounds to produce ten uniformly graded contrast levels, between
target and background. These were then mounted on standard 35 mm
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photographic slide frames (2 in.x 2 in.). Gaps in the rings were
oriented toward the corners of the frames. For a given viewing time,
an increase in linear velocity resulted in an decrease in OVA ability. Contrast and display width also affected performance. Major
findings of the research include the development of a re1ativeiy
sirnp,e and syste1;1atic method for investigating factors affecting
inspector performance and also the nature of trade-offs among
inspection task design variables which affect inspector performance.

11. Experiments with Computer-Aided Instruction in Electromagnetic
Field Theory. D. M. Levy, Iowa City
Computer-aided instructional modules have been developed to
accompany the traditional classroom approach used in teaching
our required undergraduate course in electromagnetic field
theory to students in the College of Engineering. The CAI programs take several different forms, including a series of drill
and practice problems which complement standard homework
assignments, tutorial units to augment and elaborate on the conventional texbook presentation, interactive computer graphic
programs that help visualize simple and complex field configurations, and computer-administered quizzes to help assess how the
students are performing. Overall, the scope of the programs being
developed and used in teaching EM theory at Iowa can best be described as computer-managed instruction. These techniques are
part of an on-going effort to incorporate new technological
innovations into undergraduate education in the College of
Engineering at Iowa.

12. REFORMULATION OF SEPCIAL ORDERED SETS FOR IMPLICIT ENUMERATION
ALGORITHMS, WITH APPLICATIONS IN NONCONVEX SEPARABLE PROGRAMMING.
Dennis L. Bricker, Iowa City.
Special Ordered Sets (SOSs) of variables of types 1 and 2 are used
in mathematical programming for formulating both multiple choice
problems and nonconvex separable programming problems, respectively.
This paper considers the special branching facilit y for SOSs implemented in the UMPIRE mathematical programming code, and presents a
transformation of variables which allows this branching scheme to
be emulated by conventional mixed-integer programming codes (e.g.
MPSX and APEX). In addition, several mixed-integer formulations
(us ing typ e 1 SOSs) of the s eparable programming problem a re considered, including an apparently new one which allows a possible
reduction in the number of integer variables. We use a shipment
planning problem to illustrate the new formulation and thereformulation of the special ordered sets. The relative efficiency of
the latter is then demonstrated by their solutions via MPSX.
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13. A NONPARAMETRIC CLASSIFICATION PROCEDURE .
John M. Liittschwager, Iowa City.

Chiang Wang* and

A general two-population classification problem is formulated as a
mixed-integer programming problem which can be solved via an enumeration algorithm. The solution to the problem provides a nonparametric classificat ion rule which minimizes the estimated e xpected
total cost of misclassification. The performance of the enumeration-algorithm classification procedure in the Monte Carlo studies
is significantly better than the normal procedure for both uncorrelated normal populations with unequal covariance matrices and for
uncorrelated skewed populations with equal covariance matrices.

14.
CONTINUOUS K TEST
A.J. Lutenegger,* R.L. Handy, J.M. Hoover
This paper presents a new laboratory test for simulating lateral
soil pressures induced in a field embankment. Through the use
of a special split mold, applied axial stresses and developed
lateral stresses are continuously monitored. Using this data
several soil characteristics can be evaluated including:
a. lateral stress coefficient K
b. internal friction angle¢
c.

cohesion c

d. modulus of elasticity E
Data supporting the mechanics of this test are presented and
discussed and examples of the use of such a test for design
purposes are presented.

15. EXPERIMENTAL PERFORMANCE OF A DISTRIBUTED FLOW FLAT PLATE
SOLAR COLLECTOR. D. L. Spencer,* T. F. Smith and D. E. Laughlin,
Iowa City.
Previously reported results of a theoretical analysis demonstrate
that a distributed flow flat plate solar collector exhibits a higher
thermal efficiency in comparison with a fin and tube collector for
identical environmental conditions. A proposed design for the distributed flow collector was made and shown to have a lower cost
than the fin and tube collector. The objectives of this paper are
(1) to present a current working design for a distributed flow collector incorporating an automatic filling and draining system,
(2) to present experimental measurements and resultant efficiencies
and (3) to compare these measurements with results from the theoretical analysis . Preliminary operating experience and measurements
demonstrate that the collector does exhibit the desired performance
characteristics.

45

16.
INFLUENCE OF VARIATION OF ELASTIC PROPERTIES ON STRESS
WAVE PROPAGATION . W. Kosinski , Iowa Ci ty .
The theoretical analysis of the wave propagation plays a great role
in the formulation and verification of the constitutive equat ions
for real materials . In the paper the i nfl uence of the variation
of elastic properties on the propagat ion of one - dimens ional stress
wave is discussed . It is assumed that elastic modul us of material
is a function of the int ernal variable for wh ich a linear in the
stress evolution equation is postulated . This model may be used
to describe linear viscoelastic and elastic -vi scoplastic bodies
( e . g . gene r al ized Bingham body ). It is shown that during wave
propagat ion the magn i tude of the stress wave front assoc i ated with
an appl i ed step surface pressure is bounded for a l l time or may
grow to the infinite in the f inite time . The conditions , under
which such an asymptotic behavior of the stress wave is observed ,
in terms of mat erial functions and the i nitial impact press ure are
precisely specifi ed . The poss ible sign i f i cance of t his result to
material damage under dynamic loading i s d i sc ussed .

17.

RECOVERY OF ALUMINA FROM COAL FLY ASH BY HIGH TEMPERATURE

CHLORINATION. M. J. Murtha,., and G. Burnet, Ames.
High temperature chlorination of coal fly ash provides a method for
recovery of valuable metal components from a high volume waste
product. The growing production of fly ash from fossil fuel burning power plants has resulted in increased interest in finding uses
for this material. Over 30 million tons of fly ash are produced
each year in the United States, and it is estimated that the annual
production rate will increase to 45 million tons by 1980. Less
than 20% of this ash is now used in any way; the remainder represents a disposal and an environmental problem. Coal ash contains
about 20% aluminum oxide and 25% iron oxides by weight. Recovery
of these metals would provide an alternate source to the ores now
used and would lessen the ash disposal problem. Passing dry
chlorine gas through a bed of fly ash maintained at a temperature
of 850-900°c selectively chlorinates the aluminum and iron components in the ash. A large part of the iron oxide is removed from
the ash by magnetic methods before the chlorination reaction.

18·.

T~ Al:C OF AUTOMOTIVE ENl'RGY.

Herman C. Schepler, Dubuque.

Since the internal combustion engine is a heat engine, the energy
it produces for propelling an automobile can best be described and
understood in terms of heat transfer due to relative molecular motion. An abbreviated introduction to atomic and molecular structure reveals that automotive energy derives from the electric force
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(i.e., from positive and negative electric charges) and that molecules result from various exchanges and combinations of the electric forces of various atoms. Hydrogen, carbon, oxygen and nitrogen are the four primary elements that provi de heat energy and exhaust pollutants in the internal combustion engine. Gasoline, a
hydrocarbon fuel, is mixed with oxygen and nitrogen in the air and
ignited. The ensuing chemical reaction produces carbon dioxide,
water and heat plus the undesirable pollutants of carbon monoxide,
hydrocarbons and nitrogen oxides. If lead and phosphorus were
fuel additives they are also emitted. The heat that is created
produces pressure that drives the engine piston do-,;n. This in
turn provides the locomotive power to the automobile.

19
A DETERMINATION OF THE PARTIAL MOLAR VOLUME OF HYDROGEN AND
DEUTERIUM IN NIOBIUM. David T. Peterson and Harvey Herra,* Ames.
Plates of niobium charged electrolytically to a hydrogen concentration of about two atomic percent were placed between hardened
steel blocks in a hydraulic press and one half of the plate compressed. The activity of hydrogen in the high hydrostatic
pressure region was raised and caused some of the hydrogen to
diffuse into the low pressure region of the sample. The partial
molar volume of hydrogen was calculated from the ratio of the
concentrations in the high and low pressure regions. The partial
molar volume of hydrogen was 1.57 cm 3 /mol with a standard deviation of 0.39 cm 3 / mole. This value is in reasonable agreement
with values determined by x-ray measurements. Measurements
indicate a similar molar volume for deuterium.

20. EFFECT OF NITROGEN CONCENTRATION AND TEMPERATURE ON THE
STRENGTH OF SINGLE CRYSTAL VANADIUM . K. E. Bogacik* and
0. N. Carlson, Ames.
Interstitial impurities such as oxygen and nitrogen have a pronounced effect on the mechanical properties of body-centered cubic
transition metals. The effect of nitrogen on the critical resolved
shear stress of vanadium as a function of concentration and temperature was studied on vanadium-nitrogen single crystals. Different
techniques for adding controlled amounts of nitrogen to high purity
vanadium single crystals will be described. The importance of
being able to grow crystals of a specific orientation for use in
this investigation will be discussed. Some results of the effect
of nitrogen on the critical resolved shear stress will be presented
and the temperature and concentration dependence examined in light
of existing theories of solution hardening.
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Geology
1. MODEL ANALYSIS OF CLOSE SYSTEM I N KARSTIC AQUIFERS
Ly le V. A. Sendlein and Yakup Basmaci, Ames.
Computer simulation of the cross-sectional variations in ground
water behavior in karstic terrains are being modeled using two
dimensional transient ground water flow equation.
This equation is capable of solving flow in unsaturated and
saturated media and is thus suitable for karstic models. The
pro grammed solution is versatile in that it can collapse from a
transient analysis to a steady state. Adaption to karstic modets
requires the consideration of directional permeability, granular
versus solution-channel flow, thickness and permeability or regolith,
effects of point and diffuse recharge, and precipitation.
Preliminary results illustrate the inter-relationships between
granular and solution-channel flow systems. Some of these results
are:
(1) granular flow patterns prevail as long as vertical
permeability approximates horizontal permeability and (2) as
distance from discharge increases for models assuming solution
channels. the level of the water table moves toward the surface.
2. ICE- RAFTED SEDIMENTS OF THE NOATAK RIVER DELTA , NORTH WESTERN ALASKA . James C. Walters , UNI , Cedar Falls .
During the summer of 1973 numerous sheets of mud were
observed scattered over the western portion of the Noatak
River Delta (67°O3 1 N, 162°4O 1 w). Examination of these
sediments showed them to be barren silt and mud deposits ,
2.5 to 7 cm thick , having angular perimeters rang i ng from
triangular to irregularly polygonal . The shapes of the
deposits express the distinct i ve pattern of jagge d ice floes.
A possible mechanism of formation i nvolves the freezing of
shallow lakes and channels to the bottom, thus i ncorporating ,
in the lower part of the ice , bottom sediments such as silt
and mud . Spring flooding l ifts the jagged ice floes and
adhering sediments and floats them over the delta . Recession
of t he flood waters st r ands the ic e floes which later melt
and leave the geometric silt and mud deposits . Further
studies suggest that these features may be involved in the
formation of the numerous rectangul ar shaped l akes of the
delta region.

3.
GRAPHIC-STATISTICAL SEDIMENT ANALYSIS AS AN INDICATOR OF
DEPOSITIONAL ENVIRONMENTS. Mary J. Pankratz, Cornell.
Grain-size analysis commonly is employed to identify elastic
sediments associated with various sedimentary environments.
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However, no fool-proof method has yet been devised. In this
study, size-grade data were collected to test the validity of
a statistical approach to environmental interpretation. The
graphical statistical measures outlined by Folk (1974) were
applied to the sieved and weighed samples. Results clearly
indicate that certain sets of these graphic-statistical
parameters are characteristic of particular sedimentary
environments. Four unknowns also were analyzed in order to
determine their environmental source by their position on the
graphs. The study revealed that all graphs must be used in
the final environmental interpretation, because each graph
illustrates only a portion of the characteristics of the
sample involved. This is important particularly in the
identification of samples with bimodal histories.

4. GLACIAL EROSION AND DEPOSITION ON MARS.
Bard, Waterloo.

Gary G.

Mariner 9 photographs of the surface of Mars are being
examined to determine if glacial erosion and deposition
has occl ·red outside the polar regions. The scope of
the examination is a region north of Lunae Planum where
there is evidence of an episode of massive crater
obliteration in the past. Several features which are
interpreted as fluvial channels are found throughout
the region.
Since no source of water has yet been
discovered, a glacial source may still be a possibility.

Mathematics
1. A COMPARISON THEOREM FOR GREEN'S FUNCTIONS.
Papenfuss, Loras College, Dubuque.

Marvin C.

If the equations y" = a(t)y' + bj (t)y, j=l, 2 are disconjugate
on the interval (0, T], then the Green's functions G(t, s; bj),
j = 1,2 exist, and, if bi_(t) S bz(t) on [O, T], then G(t, s; bz)
5 G(t, s; b1) on [o, T]xLO, T] . The non-linear two-point
boundary value problem (BVP) y" = a(t)y' + f(t,y), y(O) = A,
y(T) =Bis then considered in a quasi-linearized form. A
sequence of successive approximations is defined for this new
BVP, each member of which is defined in terms of a Green's
function. The above comparison theorem is then employed to
establish monotonic convergence of this sequence of successive
approximations to a solution of the BVP.
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2. A FINITE STONE-WEIERSTRASS THEOREM.
Dubuque.

S.E. Mosiman,

For any topological space, X, let C(X) denote the set of
bounded real-valued continuous functions on X. Let S be
a subalgebra of C(X) satisfying the following conditions:
S separates points of X and for each point of X, S contains a function which does not vanish at that point.
Stone's theorem (which has the Weierstrass approximation
theorem as an easy corollary) asserts that the uniform
closure of any such Sis C(X). This paper is centered
on the following finite analogy. Theorem. Let X be any
topological space ands as above. Then the closure of S
in the topology of pointwise convergence is C(X).

3 . CONTINUITY OF A TWO-VARIABLE RATIONAL FUNCTION AT THE ORIGIN.
George Bridgman, Waverly.
The function f defined by f(X,Y) XY/(X 2 + Y2 ), for
(X,Y) =I= (O,O), and f(O,O)
0,
is not continuous at the
origin. This is a standard example, found in many calculus books.
On the other hand, the function g defined as
1.1
2
2
g(X,Y)
X
Y / (X + Y ) , (X,Y) '=F (0,0), and g(O,O)
0, is continuous at the origin. These functions suggest the
problem: For what values of m, n, p, and q (all real and
positive) is the function h continuous at the origin, where

=

=

h(X,Y)

=

=

Xm Yn / (

Ix( +

IYI q ) ,

for

(X,Y)

=I= (0,0),

and

h(O,O)
0.
We state and prove a necessary and sufficient
condition on m, n, p, q
0 for which h is continuous at the
origin.

>

4 . MODULARIZATION OF PRE-CALCULUS COURSES
B. E. Gillam, Des Moines
At Drake University, the concepts and procedures dealt
with in Pre-Calculus courses have been reduced to
modules, each of which can be completed in one week
of classes. The advantages and disadvantages of this
method of presentation of Pre-Calculus courses are
discussed.
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5.

GEOMETRY BEFORE EUCLID

J, Mathews, Ames

I will spend most of my time discussing Hippocrates'
attempts to square the circle. My purpose is, however,
to support two opinions on the uses of the history of
mathematics in training secondary teachers.
First, I
believe that some knowledge of the evolution of a field
of mathematics is useful to those who must choose a
method of teaching that field,
Secondly, I believe
that teachers and students alike can be most stimulated
by the writings of the men who helped to create the
field, The work of Hippocrates is , I think, an
excellent example of the work of a first-class mathematician on an interesting problem.
I believe that
knowledge of such examples can lead to more effective
teaching.

6. MIXED METHOD NUMERICAL SOLUTIONS OF THE ADVECTION EQUATION.
John M. Leone, Jr.* and Douglas N. Yarger, Ames .
Mixed methods involving finite element approximations of space
derivatives and finite difference or Runge-Kutta approximations
of time derivatives were applied to the two dimensional advection
equation. The solutions were then matched with the analytic
solution for method comparison. Results indi cate that th ese
methods may well be compe titive to standard finite difference
methods with advantages for certain problems.

7.
ERROR ANALYSIS FOR PICARD-CHEBYSHEV ITERATIONS.
Steele, Ph.D., Graceland College, Lamoni, IA.

Dennis R.

An iterative technique based on Picard iterations and the
Chebyshev polynomials finds its basic strength in the fact that it
ignores completely the standard distinction between the linear and
nonlinear initial value problem. It also produces a Chebyshev series
solution which is easily evaluated. Its basic weakness lies in the
fact that one must assume a finite series before computation can
begin, and the accuracy of the solution depends completely on this
assumption. This problem can be overcome by continuously repeating
the solution with some arbitrary increase in the length o.f the series
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with each repetition until the accuracy desired is obtained. This
proves, however, to be an extremely lengthy and time-consuming
procedure.
A considerable improvement is obtained by specifying the
accuracy desired as well as the length of the series. One can then
calculate the interval from the initial independent variable over
which the solution can be constructed which will provide the
accuracy specified. This approach also has the added advantage
that for certain problems a much larger interval than the standard
Chebyshev intervals can be used.

Physics
1. ENVIRONMENTAL IMPACT OF SOLID WASTES AS FUEL .
H. R. Shanks, Ames Laboratory, ERDA, Ames, Iowa.
A study has been undertaken to determine the environmental
impact of using solid wastes as a supplemental fuel with
coal in the Ames Municipal Power Plant. This report will
discuss the techniques used to monitor the various pollutants and will present base line data obtained on the
three boiler units.

2. THE EVIDENCE FOR A SUN-OZONE RELATIONSHIP. Robert S. Weinbeck*
and Douglas N. Yarger, Ames.
A review of the sun-weather relationship literature is presented
with a view to possible causative mechanisms. Particular emphasis
is placed on solar magnetic-field modulations correlated to ozone
distribution changes as deduced from ozonosonde data. A conceivable
physical chain is presented to account for the observed vertical
ozone distribution variations.
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3.
THE USE OF PHOTO-EMISSION FROM N2 TO MONITOR ELECTRON FLUX IN THE LOWER IONOSPHERE.>'<
Jay P. Kopp,
Dubuque.
The Atmosphere Explorer Satellite program has the capabili~y of a Visible Airglow Experiment. The emission at
3371 ~ from molecular nitrogen is excited by direct photoelectron impact.
A series of volume emission rate profiles observed in the day-airglow have been measured for
14 different passes of the satellite in 1974 through an
altitudA ranp;e from 140 to ?.50 km.
An overview of' the
purpose and analysis method of the experiment will be
presented.
General comments about the integration of the
experinent in to Atmosphere Explorer mission will be
given.
The experimental results, presented at the 1975
Fall Meeting of the A.G.U., have been used to verify
theoretical nredictions using models for diurnal
variations of the ionosphere and for the photoelectron
flux in the 10-30 eV regime.
7<This work was performed by the author while supported by the National Science Foundation at the Space Physic~
Research Laboratory of the University of Michigan.

4.
A STUDY OF THE PROBLEMS INVOLVED IN THE UTILIZATION OF SOLAR
ENE:ffiY IN IOWA. Arthur C. Meyers, University of N. Iowa, Cedar
Falls, IA 50613.
The energy use patterns in Iowa are determined by the agricultural
base and a population distribution which is fairly even and of relatively low density. The agricultural heating and drying energy demands are highly seasonable, while the population density means that
a large number of households and farms use electricity or propane
as the primary heat source. The study considered whether solar
energy could provide a viable alternative energy source for the
conditions found in Iowa. An analysis of seasonal solar power levels
and related climatic data showed that, with reasonable design limitations, solar energy will provide adequate energy for heating or
drying. However, because of Iowa's climate, solar energy should be
considered as a secondary energy source at this time. The various
aspects of the study will be discussed along with the quantitative
results for different parts of Iowa, especially the central and
northeastern regions.

S.3

5.
IS PLUTO AN ESCJ\PED SATELLITE OF NI:PTUNE? A.P.
Odell*, T.A. Meier, T.L. Nemmers, and N.J. Spurgeon,
UNI, Ced ar Falls.
The planet Pluto has the most peculiar orbit of any of
the major planets ir. the solar system:
its high
eccentricity and inclination to the ecliptic have not
been successfully explained. The fact that part of its
orbit lies within the orbit of Neptune has led to the
suggestion that it was once a ~ oon of that planet. The
cele s tial mechanics of the N-body problen is solved to
find the subsequent orbit of Pluto.
Several possibilities will be presented which might explain Pluto's
orbit.

6. THE TENNIS RACKET THEORUM 1976: ANOTHER LOOK AT EULER'S
EQUATIONS. Robert Kellogg, Iowa City.
An analysis of Euler's equations for the special case of zero tore
and diagonalized inertia. Closed form empirical solutions are given
for all three cases of the "Tennts racket theorum." Each set of
solutions was derived or confirmed by numerical analysis of Euler's
equations. An analysis of the numerical methods used will be given,
including criteria for determining accuracy of results.

7 · CALCULATION OF WIND POWER AVAILABILITY.
William Benner, Ames.

Eugene S. Takle1< and

Climatological and meteorological factors determining wind power
have been investigated. Data from the Ames Laboratory (ERDA)
meteorological tower and Des Moines Weather Service have been used
to study diurnal and seasonal characteristics of w~nd speed. The
seasonal variation of air density and its influence on wind power
availability have been determined. Wind speed and typical windmill
tower costs are compared as a function of height. April shows the
maximum and August the minimum monthly periods of wind power
potential in central Iowa.
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8.
APPROXIMATE FORMULAS FOR CERTAIN GUIDED ELECTROMAGNETIC FIELDS.
H. H. Snyder, Carbondale, Illinois.
Let V be a domain in 3-space bounded by a closed surface
S, and let P be a fixed point of V.
In terms of the
values of the electromagnetic field vectors on Sand
densities
and J within V, the electric field at Pis
given by
1
1
E(P) = 41! V(i(;...:.p-J~+ £
'7~ )d"t:

s

f

- 4~

Ss

[i

w

µ., (NX

f

H)q? + (NX Elx:'vp + (N•E)v'~ J do-

(with a similar formula for H(P) ;(_p = eikR/R, R being
the usual distance.
Cf. J. A. Stratton: Electromagnetic
Theory, p. 466 passim.)
These formulas for direct integration of Maxwell's equations (curiously neglected in
recent literature) are applied by the author to calculation of the fields in certain cylindrical domains, e.g.,
(i) the modes of propagation in ridged circular guides;
(ii) fields in the hole region of circular waveguides
loaded with periodically spaced punctured dielectric
blocks.

Physiology
1.
FOOD AND 02 INTAKE OF BOX TURTLES, TERRAPENE CAROLINA, AS
INFLUENCED BY* GROWTH AND BY PRIOR HYPOGRAVITATIONAL DEVELOPMENT.
C.C. Wunder, Iowa City, and C.H. Dodge, Wash. D.C.
Gravity appears necessary if an animal is to develop ability for the
most efficient use of 02. Present data represent measurements at
normal gravity after 70 of these terrestrial turtles were grown from
the age of 3 to 6 mo, during one to 8 G's of chronic centrifugation
at 300c. This supports our prior findings with mammals and insects.
Although absolute rates of intake increased with growth, relative
rate y (in cc 02 or mgm dry food per day per gram of body mass)
decreased with carapace length c. Intake of 02 also decreased with
prior field intensity g (in unitless multiples of the Ear 4h's
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gravity G). This is approximated by the following empirical equation
and table. y=(Y-Ac)g-B, where the one-G, zero-cm control level Y
would be expressed in relative units; A would be in relative units
per cm; B would be unitless. During centrifugation of this species,
rate of 02 intake tends to increase, while that for food intake
appears unchanged and growth decreases. Upon return to normal
gravity the growth rate gradually returns to normal.
02
Food

Y

A

B

6.0±0.5

0.31±0.15

0.19±0.03

13± l

0.7 ±0.2

0.0 ±0.l

2.
llESPONSE TO TCE R/\Tll J\1 ~1ERSTON OF IIU'11\ N l lAND.
Folk, Jr.* and J.D. Thomson, Iowa City.

G .l-'.

In northern llnited States -in winter, many individuals
mnst exnose one or hoth hands to severe cold hccanse of
the need of cloing delicate tasks outdoors. The r e sponses
of the hody to this cold stimnlus are of interest. Ahout
75 male and 80 female st11dents were tested by immersion
of the hand in an ice hath, with blood nressure (Sand D)
and heart rate measurements during and after this c o ld
stimulus. Control values (se:itecl) were:
(f e male) S,
107.9 mm !lg: ll, 73.1 mm Ilg; R2 h/m; (male) S, ll().0;
n, 81.1; HR, 76 h/m. Durin g immersion, females sho1ved
the following:
S, +8.6 %; n, +ltl.7%; l!R, -0.4%. \fales
showed S, +8.1%; !l, +14.89, ; HR, +5.4 %. These results
wi11 he compared with those from Caucasians, .Jnpanese,
and Eskimos, in other laboratories.

3.
BLOOD PRESSURE CHANGES IN RATS WITH LOWER BODY NEGATIVE PRESSURES. C.M. Tipton*, R.D. Matthes and P.M. Gross. Iowa City, Iowa.
Surprisingly, the vascular effects of lower body negative pressure
(LBNP) has not been extensively investigated in rats. To initiate
studies in this area, a LBNP plexiglass box was constructed and connected to a vacuum pump which maintained pressures for 20 second intervals at -2.5 mmHg, -5.0 mmHg and -7.5 mmHg respectively. The box
was placed below the sternum and "sealed" over the abdomen of anesthetized rats. Preliminary studies were conducted with adult male
rats assigned to normotensive (WKY), hypertensive (SHR) or antihypertensive (A-SHR) groups. This latter group had resperine, hydralazine and chlorothiazide added daily to their drinking water. The
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systolic blood pressure results below (X,SE) were expressed as a %
of their pre-test value. Significant differences from the WKY group
were designated with an asterick.
Group
__..!!_
- 2. 5 rnmHg
-5.0 mmHg
-7, 5 rnmHg
WKY
5
-13.9+2.4
-49.2+2.5
-69.5_±6, 2
SHR
9
-10,5_±1.9
-24.4+3.9*
-39.1_±5.9*
A-SHR
5
-15.9_±2.9
-51.8_±6.0
-86.1+3.l *
These findings suggest that the vasoconstricting ability of the SHR
group was more responsive to a LBNP stress than the other two groups
and that the antihypertensive agents employed were partially successful in normalizing such a response. To what effect these differences are due to alterations in chemoreceptors, low or high pressure baroreceptors, or resting sympathetic tone remains to be determined . (Supported in part by HL-014388-5)

4 · TOXIC EFFECTS OF POLYCHLORINATED BIPHENYLS ON ~W-IMALIAN HEART
MITOCHONDRIAL ACTIVITY. Russell Rulon,* Decorah, Iowa, Jerry Dewey
and Carlos Harrison, Rochester, Minn.
The effects of 2 polychlorinated biphenyls (PCBs) on oxidative phosphorylation were defined in isolated cat mitochondria utilizing a
Gilson oxygraph equipped with a vibrating platinum electrode . The
PCBs investigated were Aroclor 1016, a component of capicitors and
Aroclor 1254 which is a major environmental contaminant. Using
13 mM glutemate as substrate, ADP stimulated State 3 respiration was
significantly depressed (P< .01) at 20, SO, and 100 ppm Aroclor
1254 and by Aroclor 1016 at 5, 10, 20, SO and 100 ppm. The Respiratory Control Indices (RC!), which measure the "tightness" of
coupling in mitochondria, wPre depressed at 10 ppm and higher concentrations. At SO ppm, both Aroclors depress the ADP:O ratios;
however, 1016 seems to be more toxic. Much attention has focused
on the long term toxic effects of PCBs. However, these data indicate the potential the material has for acute toxic effects in
tissues, such as the heart, which are highly dependent on oxidative
metabolism.

S.

GROWTH AND SEXUAL DEVELOPMENT IN COTURNIX (Coturnix C.Japonica)
AS AFFECTED BY CONTINUOTJS PEOTCPERIOD. K.L.Arora, Des Hoines*

Following 21 d of brooding under continuous light, some males and females were shifted to standard lighting conditions (14L) leaving the
remainder under continuous light (24L). Lighting was provided by 100
watt bulbs fixed one foot above the level of birds. Food and water
were provided ad lib. Sexes were kept apart as groups. The birds
were weighed regularly and the onset of egg laying was determined by
palpating egg in the uterus. At 72 d of age, the birds were killed
and reproductive organs and visceral organs collected and weighed.
Sex and treatment differences in body wt were evident fo1lowing 45 d
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of age. The 24L females were lighter than 14L females at 52 d (110
vs 117 g) but heavier at 72 d of age (133 vs 127 g). The median age
at 1st egg was 57 d for 24L and 65 d for 14L females. The 24L females had large oviducts (5.8 vs 4.8 g) and ovaries (6.5 vs 5.0 g)
and more maturing ova (4.8 vs 3.5) at 72 d of age. The 24L males
were lighter ( 99 vs 107 g) and had smaller testes (2.lg, 16.7 mm
length x 10 mm width) as compared to 14L males (2.7 g, 16.9 x
11.4 mm) at 72 d of age. The testes in 24L lacked uniformity in
size and shape. The gizzard, proventriculus and the pancreas were
heavier in 24L birds; spleen and heart were heavier in 24L females
as compared to 14L females. The data suggests that continuous
lighting r egimen may have some inhibitory effect on early growth of
birds but seems to accelerate sexual development in maturing females.
*[Unit for Lab.Animal Med ., Univer. of Mich . ,Ann Arbor, MI 48109)

6. TESTICULAR STRUCTURE: EFFECTS IN RA'l'S I MMUNIZED WITH
SPERi\lATOZOA. Joyce C. Konrardy* and Mary F . Guest , Dubuque .
;,\icroscopic testicular changes were correlated with increased
levels of gamma globulin in sera of rats injected with higher
doses of homologous spennatozoa. Two injection doses, 7,500 or
75 0 , 000 spennatozoa , were injected intraperitoneally five times at
five-day intervals. Blood samples were taken at bi-weekly intervals following completion of final injections. Electrophore tic
analysis of serum for changes in protein levels was used to indicate immunolog ical responses to spennatozoa. Concomitant
histological studies indicated that cellular degeneration of
seminiferous tubules and decreased mitosis occurred in rats
receiving higher numbers of spennatozoa. Comparable results
were seen in vasectomized rats. It is postulated that immunological responses to resorbed spennatozoa in vasectomized rats
may be responsible for the observed microscopic testicular
changes in both vasectanized and immunized animals.

7 . TESTICULAR STRUCTUPE: EFFECTS of i3ILATERAL VASECTOifi IN RATS
Gary R. Strohmeyer* and Mary F. Guest , Dubuque.
The effects of bilateral vasectany on gross and microscopic
testicular anatomy were studied in rats. Ratios of testicular
weight to body weight and microscopic examinations of changes in
seminiferous tubular structure and mitotic frequency were used
to evaluate testicular changes. Comparisons of experimental
tissues were made with those of non-vasectomized animals, both
untreated controls and those immunized with multiple injections
of 7,500 or 750,000 homologous spennatozoa. Ratios of testis
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weight to body weight showed a general increase within the first
12 weeks following vasectomy. Progressive degenerative tubular
changes and decreased mitosis were seen in testes of vasectomized
rats. Similar changes were seen in testes of rats injected with
higher numbers of spermatozoa. It is postulated that observed
changes in vasectomized rats may be related to immunological
responses to resorbed spermatozoa.

8.
DISPLACEMENT OF THE CUPULA IN FROG SEMICIRCULAR CANALS.
Dean E. Hillman and Jay W. McLaren*, Iowa City.
The cupula has been described as a gelatinous structure supported
on the semicircular canal crista where it forms a partition across
the ampulla. Functionally, it has been demonstrated that movement
of the endolymph displaces the cupula as if it were hinged on its
receptor cell base. Recent studies show the cupula thickened near
the ampullar wall and greatly thinned near the center. In this
study, the displacement and configuration of the cupula has been observed with endolymph pressure changes resulting from compression of
the canal. Visualization of this normal.ly transparent structure is
made possible by dye injection along a fine micropipette track,
thereby allowing high resolution cinematographic recording. The results show that the cupula is attached around its perimeter to the
ampullar wall and that it moves as a diaphragm with maximal displacement at a central zone rather than the traditionally described
apical region. The time course for displacement of various regions
of the cupula has been plotted, showing characteristics of a damped
elastic diaphragm. Supported by PHS grant NS09916 from NINDS.

9. CALCIUM CURRENTS IN A PRESYNAPTIC TERMINAL.
K. Walton* and R. Hess, Iowa City.

R. Llinas,

Presynaptic voltage clamp was attempted in the stellate ganglion of
Loligo pealii after blockage of the Na+ and K+ currents with tetrodotoxin (10-S M) and 3-aminopyridine (SmM) respectively. Under
these circumstances, presynaptic depolarization produced inward
(ca++ dependent) currents, the onset of which preceded the synaptic
potentials (EPSPs) in the post-fiber. The following conclusions
were drawn from these experiments.
(1) At 10 mM [ca++] 0 inward current is related in a sigmoid manner to presynaptic voltage.
(2) At
40 mM ca++ this sigmoid curve is moved in a positive direction and
rises faster.
(3) The time to peak of the inward current was close
to 1.5 msec and showed no inactivation for the durations tested (up
to 20 msec). EPSPs similar in amplitude to those produced by a pre-
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synaptic action potential were observed at inward currents of 0.2 µA
(4) The minimum synaptic
for a 1 msec pulse (approx. 150 µA/cm2).
latency based on the delay for the off synaptic release after suppression was approximately 200 µsec, suggesting that, a) most of the
delay in chemical transmission is produced by the time dependency of
the ca++ permeability change, and b) that the site of ca++ action
(5) Finally, in
must be very near the site of synaptic release.
the ranges observed the inward current was found to be approximately
linear to synaptic transmitter release, as judged by the EPSP amplitude. Supported by PHS grants NS09916 and NS05748

Psychology
THE EFFECT OF COACTION ON RESISTANCE TO EXTINCTION.
Sally L. Coombs* and Stephen W. Epley, Waverly.
This study examined how the extinction of an instrumental response
is affected by the presence of a conspecific in coaction. Subjects were 27 male and 27 female students enrolled in the General
Psychology class at The Wartburg who participated for extra credit.
The experimental task required the subject to press three buttons
in a correct sequence to receive two cents reward. The subject
performed alone or as a member of a coacting pair composed of two
subjects who performed simultaneously but independently, each on
his own apparatus. First the subject was rewarded for each correct
response until he reached a criterion of ten correct responses.
Then the reinforcement was removed and the subject continued the
task until he voluntarily chose to quit by pressing a button and
leaving the experimental room. Results revealed no difference
between subjects who were alone and those who were in coaction
in the number of trials to reach the criterion of ten correct
responses in acquisition. Compared to those who were alone, coaction subjects performed a greater percentage of goal responses
in extinction (p L .01). Members of coacting pairs showed strong
evidence of terminating the experiment at approximately the same
time, compared to randomly-constructed nominal pairs composed of
two subjects who performed alone. (p / .01) The results were
taken as evidence supporting the operation of both social facilitation and modeling effects in resistance to extinction.
1.
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2.
THE ROLES OF REAL AND PERCEIVED CONTROT . IN THE FORMATION OF
HUMAN LEARNED HELPLESSNESS
Phillip Wood*and Stephen W. Epley, Waverly
The similarity between real and perceived control over an aversive
tone was examined within a learned helplessness paradigm. 40
female college students were determined as having extremely external,
or alternatively, extremely internal scores on the James I-E Scale.
Half of the subjects in each extreme group were given no, or
alternatively, complete control over the termination of an aversive
tone. The other half were informed that they had no, or alternatively,
complete control over the tone, but were asked to refrain from
responding. After the tones, subjects performed on an escape/
avoidance task which enabled complete control over the aversive
stimulus. Results in the actual control and helplessness conditions
replicated learned helplessness effects in humans. Performance in
both perceived conditions was similar to the actual helplessness
conditions. No effect was found for internality vs, externality
in the actual or perceived conditions, Implications for further
research are discussed.

3. THE EFFECTS OF POSITIVE OR NEGATIVE SOCIAL EVALUATION UPON
SUBSEQUENT TASK PERFORMANCE. Earl L. Janssen Jr.* and Stephen W.
Epley, Waverly.
This study examined how motor performance is affected by prior
positive or negative social evaluation. Twenty male and 20 female
college student subjects perfonned a 30-second pursuit rotor task.
The subjects were then told either that they performed very well or
very poorly in comparison with others who had previously
participated in the experiment. Each subject then performed a direct
and mirrored star-tracing task. Subjects who were negatively
evaluated on the initial task took longer to trace the mirrored star
than subjects who were qiven positive evaluation for the first task.
There was no significant effect of initial task evaluation on direct
star-tracing performance. The results were taken as offering some
support for a learned drive interpretation of social facilitation
phenomena.

4.

FACTORS AFFECTING RATINGS OF OCCUPATIONAL DESIRABILITY.
Morris J, Gray* and Irwin P. Levin, Iowa City.

In Part 1 subjects rated the desirability of 27 hypothetical
occupations representing all combinations of three levels of three
factors; salary, workload, and prestige. The data from this part
established the validity of the desi=ability scale. In Part 2, subjects first rated 27 actual occupations on the three facto~s. Sub-
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jects then rated the desirability of these occupations using the
previously validated scale. The scale was a 20 cm line labeled at
one end "very undesirable" and at the other end "very desirable" .
Using regression analysis, prestige was found to be the only significant predictor of the desirability ratings. Intercorrelations
showed prestige to be highly correlated to salary (.87), salary and
workload were less related (.55), and prestige and workload were the
least related ( . 37). It was apparent that when rating the actual
occupations the most important factor was prestige . However, the
high correlation between prestige and salary indicated that salary
could be a major contributor to the prestige ratings. Subjects
were also asked what other factors they took into consideration.
The more important of these appeared to be; location of the job,
interest in the job, co-workers, and the amount of independence in
the job.

5.
STIMULUS-RESPONSE COMPATIBILITY AS A FUNCTION OF
DEGREE OF EXTERNALITY
John L. Craft and Phillip K. Wood,* Waverly
This study investigated the relationship between stimulusresponse compatibility and level of internality-externality as measured by the James I-E Scale.
The James I-E
Scale has been used in past research as a measure of the
degree to which people attribute internal or external
causes to their behavior.
Twenty male and twenty female
students performed on both a simple and complex visual
choice reaction time task requiring telegraph key
responses .
Each task consisted of several trials
involving compatible and incompatible stimulus-response
mappings .
One half of the subjects had been rated
previously as having extremely "external" scores on the
James I-E Scale and the other half extremely "internal"
scores.
Results indicated a greater compatibility effect
for "external" subjects than for "internal" subjects.
In
addition, "external" subjects responded slower overall.
These data provide additional objective support for the
hypothesis that individuals who attribute external causes
to their behavior are more likely to be influenced by
their environment than those who attribute internal
causes to their behavior.
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6.
TOWARD AN INTERNATIONAL LANGUAGE OF SCIENCE: 33 ELEMENTS OF
MEANING, (The LANGUAGE of SPACE) ; W. John Weilgart, Decorah, Ia
What Th.Jefferson deplored as "imperfection of human language, & its
incompetence to express distinctly ... (an) idea" noticed before by Plato, Aristotle, Bacon, Newton, Goethe, & Leibniz, who hoped for a few
Elements of Meaning, which like chemical elements in a formula for
each word, would make it transparent & consistent & do away with loaded homonyms & synonyms, ambiguities & communication-gaps ... has been
solved in the "Language of Space", whose 33 elements have been learnt
in 2'13" (Un.N.Florida speed record). After 3-5 minutes of learning,
most average people recognized most word(compounds). e.g. a"dot inside
a circ~"means "inside" & sounds "g" as guttural "inside"throat:
so "ga 11 0U 11 inside-space" = "room." r"I (=2 dots together) =together"
& sounds "b"(with lips pressed together);+= plus,positive,good;
=(heart-shape)=Feeling(sound: O); 78% of gradeschooled people recognized 'q?C, as "love." CA~ UbrO= spiritual love, agape;
= procreative-love) Similar concepts look & sound similar. e.g. the
numbers sound:( nasal: a,e,i,u,o; A,E,I,U,O = 1,2,3,4,5; 6,7,8,9,10)
so that if factors sound homophonous, the product ends homophonous
(congruency modulo 5). 2 x 6 = 12; 7 x 6 = 42; 2 (e) sounds like 7
(LONG)§_, so their product ends in the same sound.t:i)1 Ez~=Hydrogen,
(Element of Atomic No.1),t:;02.Eze = Helium, At.No 2 &c ...
2500 words were so standardized in the 3rd edition of aUI. Fellowscientists could help create or decide upon other scientific terms,
composing them from the 33 elements.

0
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7·

CONTEXTUAL EFFECTS ON ORGANIZATION OF THE SUBJECTIVE LEXICON.

Carlynn Eggers ~lonahan,* Andrew R. Gilpin, and Jack Yates, Cedar
Falls.
The present study examined the question of whether the organization
of the subjective lexicon in the absence of disambiguating sentence
context resembles that where context is present. Miller's sorting
procedure was employed. Three groups of 50 undergraduate students
sorted a set of 20 words into piles based on perceived similarity
of meaning, with words presented in sentences using them metaphorically (Group I) or literally (Group II), or presented without
sentences. Hierarchical clustering solutions of the results
indicated that context influenced the perceived similarity. In
particular, the ambiguous context group (III) produced sortings
which more closely resembled those for the literal group (II) than
those for the metaphor group (I). This indicates that the organization of the subjective lexicon depends on sentence context.
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SELF-IMPOSED CONTROL OVER CALORIE INTAKE AND WEIGHT.
8.
Patricia K. Steckelbergand Ernest E. Yunghans, Waverly
Determined to reduce and to redistribute her weight, the experimenter
employed an AB design in behavior an~sis. Target behaviors were
control of total daily calorie intake as carefully estimated from
daily meals and weight as measured on the same scale at 7:30 o'clock
each morning. Baselines were obtained by memory and estimation in
retrospect because it was feared that self-directed baseline measurement would be influenced by subtle reinforcements inherent in the
Tery self-observation process. Mean calorie intake for the baseline
was 2235 daily. Mean calorie intake for the 31-day experimental
period was 1210 and fluctuated very little. Mean baseline weight
was 121 lbs. Experimental weight was a very steady 118 lbs. for the
last 24 days. Exercise in the fonn of laps run on the gymnasium stair
circuit was employed to control weight. During the experimental
period laps run were gradually increased from five for the first
eight days to eight for the last seven days. Reinforcements were
the daily charting of calories, exercise, and weight plus approval
and encouragement of peers. Spectacular weight loss was not realized, very likely because of muscle building. However, the habits
of calorie control and exercise became well established and weight
loss subsequent to the conclusion of the formal experiment was in
excess of that obtained during the experiment, Personal satisfaction became an additional and sustaining reinforcement.

INCREASING ATTENDING BEHAVIOR IN A THIRD GRADE PUPIL.
9.
Julia A. Springer,t-and Ernest E. Yunghans, Waverly
A reversal design in behavioral analysis was conductsd to increase
the attsnding behavior of a pupil in a third grade math class. The
subject was a nine-year-old boy with learning difficulties. Attending behavior was defined as looking at and listening to the teacher,
looking at and overtly working with his book or paper, and participating in class activities. Duration measurement of the target behavior was recorded as percent of available class time daily. During
fiTe days of Ba.seline-1 mean percent of attending was 30.50%. Reinforcement during the 13-day Experimental-1 phase consisted of participation with the experimenter in daily charting plus verbal~ocial
praise and encouragement. One reliability check of 96.63 was obtained during this phase. Mean attending behavior rose to 82.99%.
Withholding of reinforcement during the three-day Baseline-2 phase
was accompanied by a drop to 57.30% in attending behavior. The same
reinforcements were reinstated during the four-day Experimental-2
phase, and the mean attending behavior rose to 90.33%. Systematic
post checks for maintenance were unobtainable. However, the classroom teacher attested that the pupil's level of attending in class
as well as his achievement had been noticeably improved.
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10.
REDUCTION OF NAIL-BITING AND NAIL-PICKING,
and Ernest E. Yunghans, Waverly

Linda J, DeHoet"

This behavior analysis experiment was undertaken in order to reduce
or to eliminate two target behaviors, nail-biting and nail-picking,
Both target behaviors were measured by event recording over a
period of 39 days, 24 hours per day, Nail-biting was defined as
putting fingers to the mouth in attempt to bite or actual biting
of the fingernail or the skin around it, Nail-picking was defined
as picking at the fingernail or at the skin around it, An AB design was employed, Both target behaviors were measured for 13 days
during baseline and for 26 days during the experimental period.
Nail-biting was reduced from a mean of 10,07 per day during baseline to a mean of .53 per day over the last 19 days of the experimental period, Nail-picking was reduced from a mean of 7,46 per
day during baseline to a mean of .84 for the last 19 days of the
experimental period, Reinforcement consisted of charting, verbalsocial approval of peers, and personal satisfaction derived from
grooming of nails, Post checks indicated stable maintenance for
45 days following conclusion of the experiment,

11.

EVALUATION OF THE LOZANOV METHOD OF SUGGESTIVE-ACCELERATIVE
TEACHING IN THE CLASSROOM FOR THE LEARNING OF RARE ENGLISH
WORDS. D. H. Schuster, Ames.

The Lozanov method of suggestive-accelerative learning and teaching
utilizes aspects of authoritative and dramatic presentation styles,
indirect suggestion, expectancy, preliminary physical relaxation
and mind calming, concentration training, imagery and other unusual styles of presentation to enhance considerably classroom learning over conventional presentation. Reported herein are the analyses of data collected as part of several classroom lecture-demonstrations of the Lozanov method in the Lozanov style. Lists of
rare english words were composed from words previously unknown to
the experimenter and were assigned randomly to two separate lists
of 25 words so as to provide lists of equal difficulty. Lists were
given in different orders across classes. In each class subjects
were given 10 minutes to learn the first list of rare words by any
method possible. The second list of rare words was learned in 10
minutes according to the Lozanov method. Typical results are that
college students learn more efficiently with the lists presented
in the Lozanov style than their own conventional method. Noncollege students show even greater gains in favor of learning with
the Lozanov method.
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Science Teaching
1.

AN ANALYSIS OF THE EFFECTS OF AN ENVIRONMENTAL PROGRAM
UPON THE PARTICIPANTS ENROLLED.
Daniel S. Sheldon, Iowa City.
The purpose of this investigation was twofold: a) to determine if a new summer environmental program is effective in
fulfilling its objectives and, b) to determine if this program
is equally effective for students that are different in socioeconomic backgrounds. Specifically, the questions asked were:
Did the Environmental Action Program (EAP) at The University of
Iowa increase the ability of students to assess environmental
management concepts, improve concepts of self, develop more
positive attitudes in students relating to social issues, and
increase student understanding of science? Are there differences in such outcomes when students of low and high socioeconomic backgrounds are compared? The research design employed
in the investigation was a "before-after" design with control
groups. The experimental EAP program consisted of twenty-four
students who applied and were accepted for a special summer
program (SSTP) at The University of Iowa. An analysis of
convariance was used to analyze the four major variables. The
findings of this investigation demonstrate that a new summer
environmental program (EAP) at The University of Iowa was
effective in fulfilling most of the stated objectives of the
program. The growth in a number of areas was greatest for
students with high socioeconomic backgrounds.
2.

AN ANALYSIS OF THE INTERRELATIONSHIP OF ENVIRONMENTAL
KNOWLEDGE AND ENVIRONMENTAL CONCERN. Ross L. Iverson,
Marshall town. •

The purpose of this investigation was to determine the interrelationship between environmental knowledge and environmental concern.
It would appear that while there was very little micro relationship,
there was a greater macro relationship between environmental knowledge and environmental concern. There was no evidence to indicate
a cause-effect relationship. This investigation suggested th a t
environmental knowledge and concern are mutually supportive of one
another. Conclusions and Interpretation. 1. Educational objectiv es r e lating to environmental knowledge or to env ironmental concern need to be specified in day to day classroom activities.
2 . Once a student's body of environmental knowl edge becomes large
enough to function and to provide a basis for further learning and
attitude formation, independent study seems appropriate. 3. Instructional opportunities aimed at helping the student determine
what is important to him in es tablishing a working set of values
seems appropriate for all students . 4. To reach long range goals
of either environmental knowledge or environmental concern, instruction in both the cognitive and affective domains is essential.
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3.
JUNIOR ACADEMY SUMMER FIELD STUDIES: ORGANIZATION
AND OPPORTUNITY FOR JOINT TEACHER-STUDENT LEARNING
ACTIVITIES .
Frank W. Starr, Cedar Falls
Experienced teachers have been cooperating with the Iowa Junior
Academy of Science for several years in an attempt to develop
programs that would involve young people in science and science
activities. The natural yearning for adventure and excitement
were used to attract the students. Students became involved in
worthwhile industrial or science visitations, surveys, and field
studies during the summer months. Activities and organizational
methods are now available for more teacher and student summer
co-experiences.

4.

OUTDOOR CLASSROOM DEVELOPMENT - CALLANAN JUNIOR HIGH SCHOOL .
Charles F. Spain, Norwalk .

The Outdoor Classroom project at Callanan Junior High School is
designed to develop a tract of land adjacent to 3 schools into an
area that can be utilized for environmental education. The project
has utilized the entire student body at Callanan in planting trees,
building trails, etc. It has also involved the input of parents,
teachers, an insurance company, and the City of Des Moines. In
May, 1976, further development will involve students from Callanan,
Smouse and Van Meter Schools in planting trees and developing a
garden plot. In addition, a packet of instructional material is
being developed. These materials are designed to be used specifically in this area.

5.
ORIENTEERING , AN AID IN TEACHING ENVIRO~NTAL SCIENCE
Shirley Rasmussen , Ames,

Skills of map study and compass work translated into field trip
activities for environmental science were used as a method for
student study, Operations involved observation of topography,
environmental conditions and surrounding terrain in an effort to
achieve objectives with the most efficient use of time and energy,
Learning stations incorporated into the orienteering course were
used for teaching environmental concepts. Student response to
exneriences requiring ability for orientation in an outdoor
environment and for utilization of mapping techniques indicated
development of self confidence, self reliance and an increased
awareness of ecosystems,
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6.

PROJECT S.I.T.E. (STUDENT INVOLVEMENT WITH THE TOTAL
ENVIRONMENT).
Gerard F. MacMillan, Cedar Rapids.
Project S.I.T.E. is a federally funded program (H.E.W.) designed
to provide intensive two day workshops in environmental studies
for teachers of grades five through eight in the Grant Wood
Area Education Agency's region. The workshops will be conducted
in local communities using activities appropriate to the community and students of grades five through eight. Community
resources will be utilized so that teachers may become familiar
with them and in turn feel confident in using these resources
with their students. Participants in the workshops will be
expected to return to their schools and provide similar
training for other members of the staff and then plan and
conduct an environmental studies program with their students.
Environmental studies will be broadly defined and experiences
will be drawn from science, social studies, communications,
recreation, economics, et al. The presentation will include
sample activities and curriculum materials and a discussion
of the history and present status of the project.

7.
HOW TO STUDY A RIVER
Gary Downs , Ames and Paul Joslin, Des Moines
Monthly observations were made of the physical and chemi cal characteristics of the Little Sioux River and the
middle portion of the Des Moines River by teams of secondary school students and their science teachers. The
base line data collected was tabulated and placed in computer storage for later use in comparative or longitudinal studies.
Suggestions are made on how to study a river for purposes
of detecting stability or change with respect to time and
place in the following factors: water temperature, turbidity, suspended solids, speed, stream width, depth, ice
cover, carbon dioxide , dissolved oxygen, alkalinity,
total hardness and hardness due to calcium , magnesium,
chloride, nitrate and phosphate . Suggestions are also
made for using a river as an outdoor laboratory for
teaching science.
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8. PROJECT ASSIST - ENVIRONMENTAL STUDIES WORKSHOPS.
Gerard F . MacMillan, Iowa City.
The Environmental Studies Workshop is conducted by Project
ASSIST (Science Education Center, University of Iowa) for inservice teachers of kindergarten through grade twelve who are
interested in learning more about the environment (personal
growth) and becoming familiar with experiences they can provide
for their own students. Environmental Studies is defined
broadly and the activities and experiences provided cover the
entire range usually considered as appropriate in schools. The
workshop has both a summer and academic year component allowing
for experiences with the environment and an opportunity for
participants to exchange experiences gained while conducting
activities with their students . Participants can earn seven
semester hours of graduate/undergraduate credit . The workshops
are held in carefully selected locations around the State of
Iowa so the experiences are localized. Last year , workshops
were conducted at Burlington, Calmar , Council Bluffs, Dubuque,
Fort Dodge, Marshalltown, Runnells, and Sioux City. This year,
they are being conducted at Keokuk, Cedar Rapids, Council Bluffs,
Decorah, Marshalltown, Mason City, Ottumwa, and Waterloo . A
similar program of workshops is being planned for next summer
and academic year . The presentation will include a discussion
of the data collected to measure the effect of the program and
samples of the activities and curricula materials used.

9. OUTDOOR EDUCATION: IT'S IN THE BAG. John Butts,
Marshalltown, IA 50158
An environmental studies program prepared for use by
elementary students. Features of the program include
eight study guides designed for independent study
in the field. Students, working in small groups, are
assigned study guides and are issued an "ECO bag" to
assist them with their assignments in the field. Each
bag includes clipboards, pencils, measuring tapes,
thermometers and other materials. Walkie-talkies are
included with each bag to provide each group with
communication with the teacher.
10. PROJECT SCATE: ENVIRONMENTAL ISSUES AND POLITICAL PROCESS.
Ronald Harshman* and Duane Toomsen, Des Moines.

Project SCATE (Students Concerned About Tomorrow's 1::_nvironment) is
completing its pilot yea-:;:. The intent of the project is to involve
Iowa high school students in the active investigation of environmental issues and the political processes necessary to implement

69

solutions to environmental problems, Four areas of concern have
been the focus of the pilot year: 1) land use policy development,
2) energy allocation and consumption, 3) air and water quality, and
4) economic considerations related to the quality of life. Project
SCATE is developing; 1) active student participation in the investigation and development of solutions of problems in each of the areas,
2) providing a bank of teacher developed, activity oriented, curriculum units in each of the areas, and 3) development of computer based
resource retrieval and dissemination system for environmental issues.
For 1976-1977 Project SCATE is planning statewide participation.

11. IOHA-SSTP - A UNIQUE PROGRAM FOR STUDENTS AND TEACHERS.
M. P. Gross, Newton.
The Iowa-SSTP program is described in a 22 minute tape/slide
show. The program, which has operated at the University of
Iowa for 17 years, has provided enrichment for over 4,000
secondary students. The experiences cannot be attained in
normal high schools, in introductory college courses, or
traditional settings. Participants receive university credit
because of their admission to the University of Iowa. In addition, Iowa science teachers are selected to be a part of the
Instructional Teams or to participate as "Special Guests". The
programs offered include the following: 1) Research Participation - over 75 projects are available in scientific laboratories (ten $300 scholarships are awarded by the Cancer Society),
2) Environmental Programs - hike, canoe and study in the living
laboratories of Yellowstone, Northwoods Wilderness, Rocky Mountains, or Florida, 3) Course-Centered Programs - enrichment
in Biochenistry, Conputer Science, and Physics/Astronomy, and
4) The Interdisciplinary Mexico Program - a cross-cultural
experience. The Iowa-SSTP program provides students with access
to university facilities and staff as well as provide a smooth
transition from high school to college,

12.

ARTICULATION IN K-12 SCIENCE - THE BUCK PASSES

Dean Hartman, Cedar Rapids
Articulation in the K-12 science curriculum has traditionally
been largely a one way process. Current understanding of how
students at different levels learn as well as other considerations
suggest alternative modes of articulation. This paper explores
the need as well as viable alternatives for improved articulation
in the K-12 science curriculum.
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13. THE RESULTS OF SELF-PACED BIOLOGY.
Fa 11 s.

James L. Kelly, Cedar

SPBE, Self-Paced Biology Experiences, was designed to meet the
needs of individual students. To determine the effect of SPBE on
students, a year of field testing was completed. Affective domain
and cognitive domain exams were administered to 1500 students in
ten schools. A teacher judgment opinionnaire of SPBE was administered also. The cognitive test that was administered was the
Nelson Biology test. The affective domain and teacher judgment
opinionnaire was self-prepared. The quasi results compiled
indicate that self-pacing in biology is a successful method for
learning. The cognitive results are comparable to norms established from traditional teaching methods; yet the affective
results of students and teachers tend to indicate self-paced
instruction has many plus factors.

Clinical School Projects in Teacher Education.
14.
Vincent N. Lunetta, Iowa City
In this session a series of Clinical Projects th at have been integrated into the UPSTEP-Science Teacher Education program at the University of Iowa will be reviewed. Through the projec ts preservice
teachers develop specific competencies through defined activities
with students in science classrooms. The Clinical Projects are
coordinated in Methods Seminars and are appropriate for inclusion
in conventional ''Methods " courses.
The presentation will include a discussion of the theory and rationale upon which clinical experiences in teacher education are based.
Specific details will be provided on the implementation of selected
clinical projects including: Design, Development, and Evaluation
of Self-Instructional Modules; Levels of Intellectual Development;
Student Case Studies; Individualized Instruction; Classroom Interaction; Inquiry Teaching; Classroom Management.
General information will be made available on the larger UPSTEP
teacher education program.

15. IOWA'S ELEMENTARY SCHOOL HEALTH CURRICULUM PROJECT:
Model. Gary E. Downs, Ames.

Berkeley

The "School Health Curriculum Project: Berkeley Model" initially
started in Iowa in four pilot schools during the 1973-74 academic
year. During the past two years the Project has been expanded to
several other schools. The instructional component of tbe program
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is designed around hands-on activity oriented learning stations.
All kinds of media are used to enhance the learning experiences for
the students. A special two week summer workshop for training
teachers to teach the program is a very important component of the
Project.
16. THE EFFECTS OF A SECONDARY SCIENCE TRAINING PROGRAM ON
METHODS, PROCEDURES, AND PROCESSES OF SCIENCE. J. Cody*and
E. L. Pizzini, Iowa City.
The null hypothesis stated that there was no difference in
pretest and posttest scores in familiarity with the methods,
procedures, and processes of science as measured by the
Methods and Procedures of Science Test and the Welch Science
Process Inventory for the participants in the physics and
research components of the Iowa - Secondary Student Traininp,
Program. Sixty-six secondary students were used in the experimental groups and a one group pretest-posttest design was
utilized to analyze the data. The statistical treatment consisted of the t-test for dependent and independent samples.
The students in both the research and physics groups showed a
gain significant at the 0.05 level of confidence in their
familiarity of methods and procedures. The physics group
demonstrated a gain significant at the 0.05 level of confidence
in the familiarity with the processes of science. Apparently,
the instruction in the physics program with its breadth and
being more content-oriented resulted in the substantial increase
in the processes component.

17. THE EFFECTS OF A CROSS-CULTURAL SCIENCE EXPERIENCE.
Pizzini, Iowa City.

E. L.

Specifically, does a cross-cultural, interdisciplinary science
program effect observable change in secondary student attitudes
toward various selected concepts. The research design employed
was a "one group, pretest-posttest design". The statistical
treatment for the data was the Wilcoxon Matched-Pairs Signed
Ranks Test and the t-tests for related samples. The analysis
of data showed that significant difference at the 0.05 level
of confidences was found for three of the ten concepts. The
data indicated that the concepts of "Mexicans", "acceptance
of Americans", and "religious attitudes" were altered during
the cross-cultural experience. The scale data showed that nine
scales produced significant attitudinal shifts and that six of
the nine scales resulted in two or more changes. The findings
demonstrated that the cross-cultural, interdisciplinary science
experience apparently produced observable change in secondary
student attitudes.
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1 8 . THE uSE OF I NV EST I GATIVE LABORATOR IES I N GENERAL CHEMI STRY .
A. C . v andenbroucke , Wa ve rly
During the second t e r m of an adv ance d Ge ner a l Chemi s try c ou rs e t he
mod e o f the lab orator y change s d ras ti cly f r om th a t o f th e fir s t
t e r m and dif f e r s g r e atly f rom that o f mos t Gener a l Ch emistry
laboratories . To pre p are the stud e nt s for the inves t igati ve
laboratory the c lass is sh own the a v ail ab l e equipment i n the
I n a dd ition the c l as s is ta ke n to the
department and its use s .
li b rar y whe r e a ppr opriate jou rnal s and r e f e re nc e mat e rials ar e
pointed out and dis c us s ed . Ex peri mental des i g n i s a ls o di s cussed
Then in c ons ultation with the instruc t or eac h
with the cl as s.
s tu d ent sele cts a proj ec t that will bec ome hi s or h er lab orat or y
experience for the term. The student now is r espons ible for such
things a s , literatu re sear c hing , s e l e ct io n o f expe rime ntal me thods ,
standardi z ation o f ins t ruments, s a mp l e collec ti o n, d ata collect ion
and reporting of result s . The ins tructor du ring t h is t i me acts as
The f inal
an adv isor g i vi ng approp riate s uper v i si on and guid anc e .
results o f the investi g at ion are pre se nted orally t o t h e c lass and
in written form to the ins truc tor.

19. A LONGITUDINAL STUDY OF PACE CHEMISTRY STUDENTS IN COLLEGE.
Harold W. Wengert, Cedar Falls.
A developmental study was designed to determine the success and
attitudes of PACE students that had gone on to college. Over one
thousand high school PACE students taking chemistry during the
1971-72 school year and indicating they were going on to college
were surveyed during the 1975-76 school year. The questionnaire
contained thirteen multiple choice questions and two short answer
questions. With a 60% response, the results of the survey show
that 70% of the respondents rate PACE equal to or superior to the
conventional chemistry course in preparing them for college; 17%
below average; 13% undecided. The attitude of PACE students four
years after they took their high school chemistry was very positive toward that experience; 48.2% indicated they liked science
more as a result of the PACE experience, 11.7% liked science less,
40.1 % said PACE had no effect. Of the students taking a college
chemistry course, 28.4% received an A, 34.2% a B, 33.3% a C,
3.2% a D, and 0.4% a F. This is a significantly higher grade
distribution than the normal college chemistry grade distribution
for SUI, ISU, and UNI. The results indicate the PACE students
perform very well in college and have a very positive attitude
about science.
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20. PROJECT ASSIST: A PROGRAM BASED ON ASSESSMENT_ OF NEEDS.
Daniel S. Sheldon, Iowa City.
Project ASSIST is a functional model for statewide improvement
of science education in Iowa. Communication and cooperation
among various agencies and persons involved with in-service
education is central to the Project ASSIST model. The regional
centers of science education in the State of Iowa are the dynamic satellites of the total project where the needs in science
education within school districts are continually being
identified and actively given a response. The major focus of
ASSIST efforts has become that of providing teacher and school
assistance in adapting or adopting major curriculum programs.
The program has provided a res e arch base as well as an opportunity for extensive staff-team development. Another important
dimension has been the development of new materials and the
adaptation of materials from national programs for use in I owa
schools.

21. A HISTORY OF THE SCIENCE TEACHING AWARDS PROGRAM.
McCall ey.

David V.

Since 1957, Fifty-seven science teachers, including both men and
women have received recognition from the Iowa Academy of Science
for their excellence as science teachers. The program, initiated
and originally sponsored by the Iowa Section of the American
Chemical Society, now recognizes seven Iowa science teachers each
year from the teaching disciplines of biology, chemistry, earth
science, elementary science, junior high school science, mathematics
and physics. All areas of the state have been represented in this
program's nineteen year history.
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Zoology
1.
MOSfuCISM FOR HYPODI PIDTI) AiID HYPERDI PIDill CE LL LI NES
FROM A CHILD EXHIBIT ING SIDW PHYSICA L DEVEIDPMENT .
M. E Myszewski,c, B. G. Sickler, M. Varenhorst and M. Wallach,
O

De s Hoines.
A t .:o year, eight month male child referred for chromosome
analysis exhibited triploid and tetraploid cells in about
2.5% of t he me taphases prepared f r on peripheral blood .
Analysis of fibroblasts r evealed two abnormal cell popula tions .
One population was characte rized by hypodiploid chromosome
numbers r anging f rom 38 to 42 chromosomes . The oth er
popul ation was hyperdiploid with a chromos ome numbe r ranging
from 78 to 82 chromosomes .

2. VARIATION S IN STRAINS OF MICE IN REACTION TO
MEDICATION. Lester C. Shell* R. Kawalski, Lynn Hood,
Decatur, Ill.
Experiments to determine whether or not all mic e regardless of
strain, inbred or outbred reacted in the same way to various
medications were made. Five strains of mice were treated
with Vitamin C, riboflavin, thiamin, res e rpine and methamphetamine in varying dosages. Respiration and heart rate
were measured on a physiograph, oxygen consumption by
a mperometric measurement, and growth rate were obtained.
Comparisons were made with controls of same strain, and with
the ordinary "house mouse." Strains of inbred and outbred
white Swiss , brown, black and light tan were used. The
variations in strains were noted with each medication.

3. MONOGENETIC TREMATODES OF MARINE FISHES FROM THE BAY OF NAPLES,
ITALY . Martin J. Ulmer,* Iowa State University and Hugo A. James,
University of Bridgeport, Connecticut.

Marine fishes from the Bay of Naples serve as hosts for monogenetic
and digenetic trematodes. In a collection of 479 fish hosts collected during a six-month period (September, 1968 - February, 1969)
from this region of the Mediterranean, 210 (44 %) of the fish
examined harbored either monogenetic or digenetic flukes, or both.
Monogenetic trematodes occurred in 42 fish (approximately 9% of the
total number of hosts examined). Twenty species of monogeneans are
represented in the collection, some of which represent new host and
loca 1 i ty records.
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4. SOME COCCIDIA FROM IOWA REPI'ILE3 IV,
James L, Christiansen, Des Moines,

Richard S, Wacha* and

A survey of the coccidian parasites of Iowa reptiles revealed
oocysts of 2 Isospora spp. and 1 Eimeria sp, Oocysts of the
Isospora spp, had 2 conspicuous thick-walled sporocysts enclosed
by an inconspicuous thin, taut, membrane-like oocyst wall, and
were characteristic of those commonly reported from snakes;
oocysts of the Eimeria sp, were characteristic of a type commonly
reported from rodents. Of the Isospora spp. , 1 had smaller sporocysts (X 10,3 X 7,8 micrometers) and was harbored by 1 of 6
Bullsnakes (Pituophis melanoleucus), while the other had larger
sporocysts (X 11,4 X 8,9 micrometers) and was harbored by 1 of 10
Racers (Coluber constrictor), 1 of 2 Black Rat Snakes (Elaphe
obsoleta), 1 of 6 Bullsnakes, and 2 of 2 Massasaugas (Sistrurus
catenatus), The Eimeria sp, had ovoid oocysts (X 17,7 X 13,5
micrometers) and was harbored by 1 of 2 Black Rat Snakes, This
research was supported in part by grant No, 237-656 from the
Drake University Research Council,

5 . THE EXPANS ION OF t,JARBLER NICHE ON Sl';ALL ISLANDS.
Debra-rae Drake, Cedar Rapids,

Forarinf behavior of eight species of warblers (Parulidae)
was studied on ten small islands in the Boµndary Waters
Canoe Area for two sunnner months to observe mechanisms reducinf dietary competition between species and to learn
whether expansion of the foraging niche occurs through
changes in these mechanisms. ObsPrvations were made on each
island at least once a week at varied hours of the day, Data
recorded included general habitat, vegetation species and
hei1<ht, fora!<'inr heifht, and foraginf! time intervals in
seconds, These data were compared with similar data obtained
on the mainland, Expansion of the foraging niche does occur
through mechanism changes and is also affected by other factors,
which are discussed for each species and for each island.

6. MATING BEHAVIOR AND SPECIATION IN CERTAIN FRUIT FLIES
(DIPTERA:TEPHRITIDAE), W, Bryan Stoltzfus, Oskaloosa,
Field observations of Eutreta and Strauzia spp, reveal an interesting contrast in possible speciation mechanisms, Host plant
selection is of considerable importance in Strauzia, whereas an
involved courtship patt e rn appears to isolate several species of
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Eutreta. Strauzia bore in the canes of large-sterned plants such
as giant ragweed and sunflowers, while many of the Eutreta form
galls on their respective host plants. Host selection may be the
result of genetic changes at a single locus in Strauzia, while in
Eutreta adaptation to a new host may occur only after a long
period of time and involve many gene tic changes.

7 . WINTER SURVIVAL AND PHEROMONE STUDIES ON THE ADULT GREEN
CLOVERWORM IN CENTRAL IOWA. Thomas V. Myers, Ames
Studies were carried out during the winters of 1974-75 and 1975-76
to determine the overwintering potential of green cloverworm moths
in central Iowa. Based on behavioral observations, overwintering
cages were placed in wooded areas adjacent to soybean fields.
Maximum and minimum temperatures were recorded in the cages, under
surface litter, and at 5 feet. Temperature comparisons showed
little variation between litter and cage temperatures. No moths
survived the winter, with all moths dead by mid December.
Pheromone trapping studies were carried out during the summer of
1975 in a soybean field south of Ames, Iowa. Two types of water
p.an tn,ps WPH' nseil in t:he stnrly , thP nnly ,:1i f fpren c P hei.n 3 th!'lt:

one type contained a caged virgin female green cloverworm moth.
No significant difference was observed in number or sex ratio of
the moths collected in the two types of traps.

8.
The Development of Plathypena scabra on Alfalfa and Soybeans.
Jeffery J. Scott* and Larry P. Pedigo, Ames, Iowa.
The development of Plathypena scabra on alfalfa and soybeans
was studied under controlled laboratory conditions. First-stage
larvae were placed on each host plant, and these were maintained
in an environmental chamber. Larvae were checked daily, and the
stadia were recorded. Upon emergence of the adult, the sex was
recorrled. Results showed that larvae reared on soybeans completed
egg to adult development in a significantly shorter time than on
alfalfa. There was no significant difference between the developmental rates of the sexes on either soybeans or alfalfa. There
was, however, a significant difference in female development
between hosts.

